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^ eslaljriva lir ^lymBimmm Xn iritll.iifrt i^sovilta ikftnlKiitti^ioii ' 
fn^mmA %r •xfoitifv t» mMm$k emtgy^ taliaiiett tHi fbv^mtion of 
pigms^f %iMnr«% tibo aoai of mt$jm of fsos^Aon in ^ iiiaaeod akin 
fIfii&iilirtl^loit iwffiiiiia %& ^ 0loai3^ uiKlifvtooA. la irlov of tt^ cilow 
footf tim offooi of 17^  tffidii^loa m tymaimm in ptmmm9 mnA 
^mmi& of p»»f€kMB mm $tMm»$^ A irvtosmtlo sim^ on t ^ eonfomttlo^ 
«fi<t ^lologiofd MHiivilj of %ym9imm in pmmm« of fsoiPsloii im« i^ oo 
I 
ififOiKtigfttt^ A att%llo4 o«ii^ of diflifoni ii^il»ltof« oa tyveisiiiaoe 
l«Mi l»@^ enffiod oat to eorfoloto t l » l r <Softrootlon t>sr ^  l.iglit a^ id 
Qofiio^ euofit foloftio of tfi!t»siiift«e ootlfitr* 
i 
SOomaao id CLuofooeooeo iiiiiofigitr of tytboimuw in i^ resoneo of 
ptioira3.ta mio tokoo • • « aiOftiu»<i of intometioiu Tfm ftoaoeiKlioti 
eoAotoiit wtm ^t^wmimA to !» 8«% x i(fi IT^i t ^ irolno of tm% ontfir ' 
fOfaiifo4 to olililiiiit tbQ |»aoiml«iii»t7i«oifUUMi cosies not oo«|Axtod to 
IM «9 KeoMiaiit| visleli oomrioiilncir in^ieaitoi tbtfk tht eo«plo« iMitwooR 
^•onOott mA tfm^imm $M «iito ii«li3«« Sluto SMNHVOOII is iqNiAiplioHo 
in oatiiiOt immmm in ooiywi fLuofooooneo in iwoooiieo of poortlon 
iitgiiiiti tin 9»MiMlo ifivolWMfit of ttnomtio tfnino ooiA «oii<lNtot in 
iftt iaiofiietiott w%m tyfOiirwot* Xte aaafwv«tie of i^ oonaoiMiQrrooiiisiO 
lortlos iRHi fomia to U fS t^opoodiati faniiaiM i77l m i m «t 9B i*$f 
~ '••"••• C i J O J • • ' 
Mgpfls tilt 9»iifildyt iii««iv«i«riii ^f MilitfliMi f««|jwif in tlalilliiiiftloa 
e»fie«Jtfe]mllosi vaa tammm^ ana a nlfiiiflftttat iiioriiftst la tiott) tti» 
i 
•etlvitiiit mm i>lN»r«ti« H nuir tMi aofpiitaa tli«l i^x^ta mt» m a 
aaUt conetnlinitloii aNia 0«OI to d«1 It db«» not iiifliiifiea t ^ nxmv^ 
•eanca of fsof^tSttiiami aei^as* fli» its«»lii«:^fit of W^imi^WJ» muBL \ 
9h»it imm «Ioet»»itatie iniafajetioA i t «ise»al«i» 
Bfltal of a t^@£it attiatttfan^t ufoa on t ^ t^^mtotrntitm mA 
t^iologleal m%l^t%T of t^ rfosJ^ aat wm atudlad^  anA nft 8 H uxoa eoee i^i^ ini* 
%i»n «oiaplota lost ia lilo3ogl«:atX a e t i ^ ^ i«ai tiatl^d* In pmses^ of ' 
paox^ Xea ttm %tim% of Uta danattiraad on l>lo3.otleai aotiiril^ as if»H a« 
on t ^ stf»K»t»ya of ^mym me^msmM itaa eoaataayaSOr aiixla^a^i iadloalU i 
it% a p^laotita z^« of ptofiOltfi^  
Oifieo W ii^faaiatloa ta i^ foaonea of fsofaioa patontiatoa tl» 
t9«o8iQai« aie%iirl$3ri t ^ affaot of dtffiifoiift <lo»ia of loiifiMvn tif i i « ^ 
on faofaXattf %y«^ aiiiasa aad i»aoya3aii-.«yxoaiAa«i ooavaLax nat atudla^ 
Ttm f«3.a%iira fiiaai»ae«!ifia of ^rfoaiaaat vas iaeroaatd wltli iaeraaaa ia 
irtaiialloa doat i^l«li aagr)» attri%iiia4 to tht «afWimiii of tut a»S.aealau 
fjnoalnaiaf inm l^ialaA lit pfvsoaaa of pievalaA 4oat a»t •'kam anr 
immwm $jn fliia«taeeiiea« t% ia ixxfitrm^ fma tliia alMMyfatloft ttiat I 
jpaaiaian la not aetlng aa a fliatoaofiaitlaar in t ^ iHmaaiil wy&^mut Aa a 
faamt of japra4iallo% paox«l«A •)ie«'a a aifnli^aiib ^riiifl in ita ahafaaltb 
vtaila oaalaa and dtv^Iaraaal of a mm vail d»finad faiii« tbi fluai^a^ 
aaaasa iotaaaitr of ^^h lfitt»«aaa4 iiitlt iaef@aaiag irtaaiaiiafi iaaa* 
flit • f l ^ t of Wf ti40k «n tfm )3^%mi»9^ «etlipitr 9t n^msliMUMi 
in 9i«s0JiCNi of ]M»fia»ii Wat alto invttliipitaA* Xfy«aijitli»ii i» pfmium 
0f piofiaftA lifiNiJni tiMi wetiiri^ i^ & eo)^ p«iriitiv»2r fft«fe«ir fat« ft»d i t 
fftUtfiit f l r« l oaNter lcinttiei« f l» r«l«liir«ar l i i#«r mA» of iit« i^<tib<» 
tlon of oiM^ i^at Sn pmoeneo of sH f^«d.iHi ali^t ibo h^io to imtfwum in 
hioMim of fOorflloA ^ t l i onaiaraift iidlee«a.o* tht$ U mp^vUA W thi 
•olov fsllo of ])iofo3A!ii»tFyooinoio ir«lo» vtiieli iios l^ereoaed fxoA 77 
iin $^mm0 of W i n i i l ) to ^ a» 'ISmvBwm $n hSMSm ^^ i»ooyaloii 
alongiritli W lig%t ao«t pn^ Myilsr tn^oA ooat ehmm i» tiso ajooil 
eonlb^ ^^ aa^ A^ ^^ ^»f^^ to antivo iitOf mUh romatoA Ifi t)i» axsromttA 
Ditey^daatloa of M iraluoo for tifoi^iisft and dopa iit p>«sorieo and 
aliOQD&o of W U ^ t fjsvmira tiio lodofoxtdwst «iE;tiirii gitoo its t ^ emm» 
m^m^OB* ttm f&MMktn Ind^ usod doofoaiia in tm tafM»9 %hm% t l» 
|i»Pidi«&od %m!fm 1s$M» ttm onHalralo imim »t»&ii|pi3^  ttian dooo ttit noii* 
i r f ^ i a ^ d t|in»»iiia«i« ilnlli ir olitowatloiio tsavo b»«ii xeiioHod 
footiftldljf ^ t l i imndlAtod Saotio dolijPiii^ lgififuii* 
A diOfoasa in the ostont of |iedii1»itieA W thiol cos««^ iad» oil 
ifradtatod r^voojUiaaa i»a» olitafirad« fhla mi^ %e d ^ to ooitaia 
ti»difloalloii in tho eoiill»T«atloft of onapia aolaenia aa a x^ eaidt of 
imdlatloai tewavart the asiof^ of inltiMtloii after irradii^loa Sii 
l^ Foaaiiaa of yaoralait wm not affeoted to an api^ racialdo axtaot, Tlia Ki 
inane l b ' tl^oiifaell and slittattolona liaa femA to ^ ineraaaed after 
irradiatloii of •»mmg hmmmTt^ the «i. fur thloaraeil lit preeeiiea of 
peoraiea f^enoted W W irvadiatiofi mui not aifnifleaiillar iafliiitteeed* 
She teaalta fatoiir the jpoattHato tbgt paoraloii pxotoota the emsym 
aeaieotiJMi t»m the deiiaiirkc efiaota of radleilo;i la eneh a vior t int the 
ttmpttm of tti« dptdaation tliat fIV ifTftai«tlAii pliotooxldlvtt ttMi 
•liiffertnKL e^^Nmn^ C^r^slnade ialii^ bltofw) andi r@X««Mt tho tjrtiosinaa* 
«»%tvit7 Iftftdiinfi to ifiemftiitd pipK»iita»loii» tlit fwsiats of jpfosent t tu^ 
•lfofl#r fl^iowtA that t!i« liiotooidaiJied ialiilittors ^vt Q p^uaiy potam to' 
iM.hi% %tm emfm mtMLty» A mufiod dmnti obsertod in tM%w Wf 
fibioi1Ptitti» ^peetfii oa «sp»«ir@ to ^ liglxti itti^ gosted m*^ SDdifiee^loit 
in tti6 ei^ ifipapfttloa ^f tHeio ifi^iMtoiv (t^oflmieil ana aiot^rl^tlkio* ; 
eaf^niitt)* fli« *:i^ 9!it of m^tinsi^Um mis i«i9?ioimeoa on immdiatitii 
ifi pmmnm of pioi^«ii«. 
Tim mm£ktQ of p^S r^nex^ a^ ao i«l ^lootfOfiiovesis of ^ t i ^ &iid 
iipsa l^atod tsTY s^iiiaio In pfissefieo and ^mm® of p^i^ftut l^^eattd an 
ines^ftio in net mg0tm eiiaffi on t!s@ pmtein %I«c«at« Foxtfiei* 
ooi^ormtloniS. e^tngi in dia^ riai isaloaae on ivfadiation in i^maifieo ani 
aUsoneo of paoffaltn im® sttidiftd ^ ttrplio digestion* Ttm tiTftie 
dii^oition of %f9Q9iJmm wm inof^ ftaod on W o3ipo9iti«, boifoyorf ifVtt^ aio* 
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!• msmtmtm9 
@j^ i» eeiXmx' iM viti3.ii»« <^ ^ of %lm mmn% stuaint sl^vod thmt tbt 
i^ia^nee of fll^liiaft i s maadMisi in laaia Cff), 
Vitllifo mf^TB to idiofi^l^ie aft^ g^ i^^ atSon of hmm sutijd^s 
; t^ ljeb Mfiftf ftftof ^irth sua io ttiisallar pmgf@tsiiPO <^f57»^3t^f^t 
I 1l¥)t ?@i7 %JLtt3M i t kaova jstXioiit tito pitBdt^^ai* of thi aiso&9i* 
iieeeTdiog to tmvmw Cft9)t tlw ilia»y^x* i t ftsaooiit^A vith tlio «etiiritr 
of thb psH^mwtH mrm ondings in tlw ilcia* Bioetioiiieil tttities (69) 
on iritiligi£ia^» iii^Joott sttonod m ilnsomitlitr in «viaax7 nomarentfiifii 
wcvitieiii liM»t#ttoiiiid and H 3 8 osej^ioai gftitrlo miHtywSM tmft^m 
and ftftor liii^tiiiiiiii tdioiniitviilioii (I181» fh» mfum i>st»t«in tsonnd 
iodiDOf X^ ^^ t «9%iilM Ir tliri^ld gltmif l»*tii attiiMliQ f«io, mwm 
\ eopt»or« tivwal tnHMIdikirf ^opbilin e^^«tto«oI flomaiitloft m& IIEIA 
I tmtf^tdlbvan imm «t9oit«d to Us «&n»tt mvmeiX in iritiXiiiaotit 
I fi^Joett C20)» 
Thi tomi a»in»in iM UMd to donoto Tafiout shodis of tffonn ond 
ia«^ 9t#ainl« #eoafffinti nnl^ inasir in mmmUmt NtlAAitt i^ igaeat ftmglto 
tmm tb® |iiyia®Ptaatiofi of oxldatian pi^aticts of oithodll5rd»oa(3^b©nyl 
co!^ pou.tda to Insoluble substaaces of Mgfe oolecular weight (7^)* 
ftelanln <lirlwd ffoa Mt'iiilian tlssao i s altrsya hound to a pstiteln ana ' 
pwjcnt fts a particulate* Aceorillng to th© electnon isicxoecopic mid ; 
ljioc^e^*lcal atudiss of ^131 CHL el* Cl3?)f I t I s now Itiawn to QL'C\XV la 
tvo Ibx^ RBii as g!ela?io®o»fl • QmjMjcslly BCtlve pmrtlclos wlileb a:;^  the 
alt© of rtulanifi foraatlon and are located within the cytopla^i of tbe 
^la'Jrtcytei aifl m "lolcinln i^ rajitsl^ B • tea'^lly TJirimntcd mrt ic ios 
X'litfioufe tFS^slna^ activity mtt i s no loiirter aficossarlly eoa^'iaoil to i 
the <^opla«n2 r»f tt^e '•lola'we^e* la ottier tjords ;^iela.t^ r.en.0f3ls i s an 
ir«€i?oi»aibl0 t>tH3Ci0GS in \^ fjicfe a*t e*isr^lctlly actlTO ?>articl© (tl'ie 
^^laiisoae) 1^ fo2*:^ tt tm^ fratlually traasfoi^oa Into a rmsQ of inert 
^30la'Toi?i^ toljfi (the ''jola-ilfi gr^.ttttle'j \rlsieli i s incapable of fwirthor 
-aelaatin fos*'.i?5tiofi« 
iManla fa3*'9atioa iwol'v©® fb® coiwei?cio!i of tli® colouriosSf 
la tus^ly oc'csttXTlf^ g a-flae mM^ tyirosiJia, to a iaixjila'^lo hvowx polyaer, 
fhis t!ittM»3s ran be cai^ riO'sf out i i t!ia juasiaallan tlssua only by ttm 
catalytic act Son of tb® &fisftm tyroadiiait. Sasysiatiii stapa irwoi^ed 
in Tiolaaia ^rsmtioa Imva been niost smeeaafaily Imresti^tad in plants 
and fliiiei« Iitsfiita of tb© faet that tyrosismse wa-^  found to be %iidely 
diatributed in imtui^t ( i t s ©sElstanee ims reported in msmmvia plantat 
bBCtaHjii innrertebrotea and trertebratoa) contradictoiy remrta appeared 
for a long tine about tbe prsaoaee of tymoal'^ae in ssielaaia Ibrtaiag 
aaaaaliaa tiaaoea (98|115t1^)* ^be confusion vas otice fbr all cleared 
tigr tbe atudisa of Ibgebooa rm6 Adarta ( ^ } i^bo fouad traaaplantable 
isouse i8elafiii!» to contain tyroslaase* Later tbe preae.nce of tyrosinase: 
activity wa3 deeaonatrated in nornal bunian a3cin tbat bad been irradiated 
B 
l!i ppeaeiDBo of tyTosina®© aid laolocTilar oiQrg@fit tyrosine i s 
' ^MiAimA to ^m* ^^^ waetlon i s ui»i«illy «iloii at th© oJis®t| tmt aftop '^  
tin laduetloa period beeomes qpit® fast* T^ i© eottifwvu%on of tyaEtJsin© to ' 
6Qm is '^ ^^  ^ rf?v®rs>lblc roa-ntlon, ^^rm la oxldl9@d emigralcally tir.a | 
jt^ erersl^ l^ J- ^eactlo'i to dbpe*' pli^ao* l^nti©? stag©® of tin reactloii 
ptt^c^d s .^plffly Ijt tHe abs^neo «* cn^-is, ^tl»usfe t>ie rr?actloa rate 
• incr«iaa'^ <l iJi itfi f5«3s©^ «^i» !3apS(*qplsiono ti»!i»r^u« a ip«3ntiiai3«ms ' 
lOTPOWrsibl© aM rnpia lnt@f!f!Sol©ctilar clinw^ l i ^Mch tb© ^troEen of 
tho clile elisd-t attac!«i$ ttsi^if to ilto 6i.rio3.iti!9n of t!^ b&azmm rmoleus ' 
tiit:.- t!:e fowatlsii of 5t6*ailT3rditsxy liaolG-S-ci.r'bosylle scld (louco^ 
• a^ipst!itt»«)# I*0ut5o-»?1«3i?a.c?hire« Is r^aany o:d.<fll69a ^ a rc^versiiae 
rml niitsntnieo (>?fia%a305 • aid kBO rm) BTVI i t i s th& f i r s t ^ s l ^ u 
uror'uct faraQd la th© reaetism* t?ar!©F nl^siologic^al co"i»litions 
• aotia'f"^" '^^  dafrr*tfeo3eylatc3 nnd u-'vlerf^es a rear-Miiigment to fora 
5t6»dllrp3ls;t>3$3rlrj%le (, >nm»^5 * afi« 29S fia), t1» It-^iole coij^imd 
oxiaisad ©aas3falcallF ©J!^  nen^o-issyi'dcally ^ fim coTVQnrmnMjxg <pisio?m, 
Tbe iJt^ ^oie ^,6«^iJiono ttie^ polyaQrlses to lola^iin ttirgugh po3^riaaol« 
guinoTis (>MUto305 • a*i^  ^ 0 na) wltlt tim coaaMpti©:^ of appwoiteataly 
one ato?!i of ot^f^n <t5f3$t76)» -^latlvoly l l t t lss i s Koowa of tli© 
laeelianlBa of this poljriQrisation. l^aa ior aad IJawaon (35) sugf^eatodi 
fpoffl tlsalr itii^lts on tyroslnaa® usinf radioactive eoppar, tliat the 
oxidation of aionohydirlc ^l^aols ^ tyTanlnme my not involva 0-.di!3grarlc 
phenol i!tt©na©<liato, ratiier th© aonopbetiol lii^lit bo directly coJtvePtod 
to th» eorraspoidlag 0«lMifiaoiiaiaoiit» 
TfToQim.m 18 a copp«r«pr»t©ln aompl&x of *^ d© dlstrtHotiofi 
twm ttiQ «lf.fssp®nt sottJpees sliows qii^itattve diffomacos. *loaMillBii 
tyfoalnaoe is sscjel^le to tyTOSlne nnd tm^'i^hmm.f^&To^K^imf^) alaalne 
(uapft)ft fj^ Tosiims© catalsrses the- tvQ t^ea of roaetions sl^ iiR* in 
aoactlon 1 a'la 2* ^^tdlj&Xn of -fesotion 1 i s miermd to catecliolaae 
actiirity of thu enar^ ??,ttd th,'?t df -fcactloii 2$ th& eroaolaas ajetlvityi 
In »c:mT6inmQ ult^ » t-y^ ^ outjstjmtos co'inssaiy eaploFefl* 
( I ) 
OH OH 
(04-O2+2H > (Qf + H^O (2) 
t^e ability of ®ruB3r«» to catalyso two resstiona so jJlff«reQt 
from ®ass!i otli«r is wi lntep««tlng pitjperty nM tms itiiaulat«a mmh 
r«9eftf«h« f%8on iJLtii» (1955) using 0^^ haw ostablished that ostygtn 
of th« 9«cond hy^ roiQrl gmtip i s z^lir@«f ftpsa aoleciilar oiv^gttn (73)« 
Tht tyi<08lne»tyf%»8i*mM reaction is often -^ mrtcod Ijy a tlmo lag before 
oxidation eotwuemees (65). t^m induotlon period cotUd be shortened by 
the addition of dopa (6?) and there is no intJuetion period i f latter 
i s the substrate* 
Although i t i s rather strange twum an eraysnoloEledl point of 
rimtf a one Qtmym ^rvothasiB of tyit>sinas© aid dbps o^ dtSas© setivltid* 
i« now g©'i®rally aiccot^ fcea foff tlie follonlug i«aiioii«t 
1« Both eroaolas© and catecfiolas© actlirltles cslwaya occmr toi^etlioi* 
and ai^ mmciatod vfith tlm sane alectfopfeostitic ajid c6.atrifU6eX 1 
eoia^nonto* ! 
I 
2m tn any c '^^ 'eii nt'e^^aratSon of tlm ©nsyaSf feoth the setiiritios ai^ • 
iitiibltetl W »aJ» i,*ihlt>itor8 ati^ liotb a!Btlirlt4<j.s arc pns^oartiio.'ial., 
to t ^ content of co n^r GM ai^ lost tifioa th© copper ie s'Oiao'Will.' 
3^ 19^f ••'-asoa C7?) pr^poaod a sctom based on tls© aecfeani® of • 
aotion of tjr^slfjas© in yfhiah tt^ olnc^© easjrao i s atJl© to eatalya© 
!5Qtl3 J3Dao*r.ni <!lplso*nolo (Fi^ar© 2), l^^rovor, -^imoon's mhmsQ was stjjectufl 
iKjcnuso i t «a0 tirmtjle to afOos»clat© oil tiso ©s-^rlicatcO. f ^ t s , ©•§•, 
octiifation of ©.fiaym Ijy ttm m^mtt&ft of <^ ** i s not ponsltaLo. as t t e 
i 
; hsm rovealed tfmt tli®^^ "ill^ M b» t«o flistiaet «!tiv© sites i!i 
tjrrositias© molecule * CQtecfiol0se a.ifl Cre^slase aetii?lty coatres. 
Kinetic Qtufliee on tyxtjainsus© W ^^ t^ iMO (137) ^i?© suggoated tisat on t W 
tyrosifiat© aoleciae tlio^e are tm s i tes , Ono i^liores dot>a i s o ^ ^ s e d 
and iinot^r Mhom tyroisln^i i s tsoimd Imt ?iot oxidised daring tbo f i rs t • 
pfmm of tfe© reaction* s^ meraafcs (11i) explained on tlse basis of, 
kinetic atudiee that the imitual ififeibition of dopa unA tyrtjsine ia the 
i 
tys'osiitaee reaction laiglit be preeeat, 
Syx^oainafie ia inhibited |A, siJbJBBL ^ ^ Isx'ge nuisber of ebeaicale* 
3«eb ifthibition cm umiiaiy be achieved by binding or remoying the 
eoppor iens neeeasary for tynasiuiaao action* Consaon inhibitors of thia 
E- [Cu^-^ -J^ i^ E-[Cu+J„ - ^ - ^ . E-tCu+Jn O2 
HO 
E-[Cu+]nO 
Figoxe 2* ththm^sm of tyzoslsiase oetion mmr^tm to 
t3rp« 9XB usually organic suXpbar ooapoirnds (12|36,103)» lya^j^n | 
srail^ildei cnJiJon '^ lonosldto a^ <! cyafUde ions* ^sie of tb© orga '^ilc milpha^ 
cos^uads coatalnlsif! reactive mOLpf^^xyl gfoups aar© aietljg^aitMocaiw 
bai»t©i fystelae, rJ.titatliionii» a|3-^itlJiop»e>panol (BMi>, tMourea and 
i t s ^rivmtl^©s susls as pbor t^l34i&tsr©at o<»ii«^tl^tli|joii?@a an€ tliloiimel3^ 
Cgopboa mrmtk^ and cygyild© ions f^vm ntvom coir^lant bonds ^ulth j 
aoppmr and tl^eretiy bring at>otit tli© InblMtlon of tyrosine - tytt^ninaae ; 
a<?tivity» '^hnf^'^ta'^. '^ rtiirli eos^sete tritt ty«3Sl;jc Ilk© 3-fluo5t>t73t>3ine^ 
lUac^tfl tjmK!iie-| 'l-.fbrf!is;l tymniMi oM l^aQ.ng?laleaiJio and ©t^ ioi* 
f^ ei^ lvtitlim?! h&m fm-cn stti^ Uc*''. osteaslv^lT '^^^ are of pli^sloloeically 
gireater injposij^ itc® <7S). | 
Xiif rsasQd pijr'scntnt.'fjoJi i s fsretja^ -^Jitly obse.r.'ed tflsJa boa-vy netalo 
rni^ h as aFsenle, b i^^ th , ivon^ rolrtf cllvop naa norctixsr 32^ deposited • 
in t!y^ n!-'ii -r.!^  nr5it irco^atJly ' fisiso mcitnls Mnd ths opltler^al *.SH i 
gjpouna thet«l3r i«pt ivdii'if; tyi^slaan& C99)» 2f larf^ a'^uata nf tlmse 
?a©tals a3Pe rssrescsatt tfmy are eapaM,.c of ysplofilng tlie coppor ot 
tyrosltase i^iving I'ifie to iaactivo fmrx %^ d coitsotpo-^ fclsr to j 
dopif^fitfition* I 
%3>ari»ignieRtatlon of tho j^ ia of aararaals Jblloviag oseposure to 
X«i«78 aad TJV irraUatlons haa bean obsemred (?3)* ^^atocbraically tha 
irradiatad sfeia Bfmts an inepeasod a'^ Jotiat of -lelaain nnd 9. poaltlvt 
Dopa oitidaae r»action in tha apidaraal aaXanocytea (t19)» Hjveror, tha 
aoebanlsai ^ I c b rafulatas this raitlmtioa inchicad aelanogaaaaia Is not 
aleaxly knonm* Bbwavar, i t la aov nail understood that tba {iioeasa of 
iselanin pi^p>eitation iivvidlTes tb© pjto-^jwtton, t raisfar and distribution 
of Taalanososies. Solar or tHf Irraliations influenca tbasa pn^easaoa* 
I^llshdd rsDorts regariioi; th© Increased Taelanin pigiieatatlon ! 
fbHowinp tnr trpftdiation saggost thnt a numerleal tmsre&m la ftinctlon-
lag is©laaocyt®8 itlgtit be r«»pon9ll>le for eaharjcedi nlgcieat prodactJbn 
(io.n.i3.iVa.8,.ioa.iit.ii7.iao.,at.i28.ia9>. x., .xi^o™. of . 
malBmcft^Q ^hleh are both ^najnaically** iriscti^re (thes? esMMt Edalaial j 
or m tymsinaso activity) BM stractuwlly uarecognlsabies ( t ^ ^ mt 
j^fitlMSlse niola^soiaeo) teiro tiintiotedly *i0itiorie«i ts'' siweral linr©stlf»-» ^ 
tops. These, so called doiraaat nolnr^cjrtos aro prosuaed to bft activated! 
as a result of ©jspoaaro to OT is^ «i'"»latlon <8|), j 
In if^% 'imsL^ iSk-taX^ (110) obsowoa ttet OT irm-'iiatlon Ijas a 
otl^ mslatifig effect 0:1 tte rat© of 'n&lmomw^ forsatiofi tn aelaaocytoa 
mi^ on til© rate of 'loloalsatlo!! of -lolarioso'Tas* In all t!5© races 
(OawJaalaiiy %gro= ^ A-iortcan, In^lai and t-laneol) tteao wsitsora fouad i 
timt tlJ®. iiwfsijor of 'nolanossotss lioi'to tlio !iQl|)igMa!i ealls bocoao ntioh ' 
Mgbar after irradl-^tlon. ' ' 
i 
It Is often said that W trradiatloa of akin cauaea m Incroase 
in tyswairm^e aetlvlty, la i^$ and 1950| Fltanatrick ok SOU C^2,*i'3), ; 
postulated that tyroslaa^ in tra^ aan ^din exlata in a paxtialljr liiMblted 
fora ufierebsr unable to oxidise tyfosins to taelanifi. Ibvevar, ^hm 
ivradiaied hamn biopsies vare incubated with tyi^sine« tbe laelamcytes 
tiere able to fora nev saolanin* the laochanisa of ^ indiMsed »etivation 
of tyrosinase at postulated by these increstigators ie suniBarised as 
widert 
1* Oxidation of tyrosine to dopa by direct photociieaieai action* 
2* The aceeleratlon of tyroslne*doiMUf^lanin reaction by the 
pneaence of trace a':iount8 of dopa thus foiPmed* 
I 
Althovigti this !iQrpott«i8ls i» ifiterestlig but on© snist realise i 
that th© fliotocbajslcal foprs^jtio.! of <!opa roqalres gef«irally Inrg© doses I 
ot ^ irraiSiatloa uhlch mailer pl^siologlcal cooMtioa8» mmn ufilil'tdly* I 
Ifeipseel dL SdU (**"^^ eacplalwa t!.i-# action of tiltravlolot llEht on th© | 
basis of p!5otoct'@ i^ical si^ifctiig of sraslelc acid \^iloli ns^ bo r©3p>!i3t» 
bie for etyt'teai w\ inflaiaaatorr rojaetSon* %tliaiau*s mnoopt^  of th© 
effect of tyi7 Irs^f'^iation is aaiJlly tho iaactivatloa of iaMMtoFOf 
cbsifly m,M coigpotmsas i*i tho sitifii t^:0rcby f'Oloasiig tho tjnaeiaaso ana 
H^vlflc ^iso to bettor pifTeicntatSo«« Hocontlsr ^aa ^^ert and oowor^ters * 
j {ihSmihl) postTJlatO'i t1*nt labillsatlon of !3eXamao'^ .sl ?ae3ibrr..ie by 
el6cfex ?^Tar:!i©tic x^di-tions 3 ^ cmiso l3jr»"«5rpiri©«t'atioa# 
i*urt!iar isoteatlatlon of tlioso «3.t:-mviolot ©ffecta havo been ^ 
obsor/od ^ JUlldtola#il^ii8tmtioii of ear t i ia ftiBscouaailmSi o*g»f 
: fisoralon 'iM i t s dariv-^tlvos (a*j'|1fi9i^6)» teJl WdJii. '^•i^^ C e^zs, 
. Uabelllferaa) in i ^ l * (3^) an-i g^ aOfaXfia CfllSiXirfllJa ^ia^ C^aa. i 
l^aifoai-iosas) in Ia<!ia (S***) ^^2ti ro^rtotS. to b© affoctive- la bringing 
about plgamatation in ^pigiwntad vitillglnous sitast •USKJ© 1t^7f 1 
i-'ahsr and oo^i^srs (38J>o) ia^latacl nnt'Sthato^eiiii bargaptaa, iarjoratorini' 
froa ^m%. aaliia# ^^ ansr fufooouaarin ^ri<r!itive3 have nlao bam 
, syathoaisad (8f16,17|l8t$N',55»l50)« t^jo tharaaijetttlc uso of faitjcouaa-. j 
rin in T i t i i i i s has bssn originatad f»oa tho yx^m of Bl« ihttr ftk tiU 
(37)« Jimss than paoraloa and i t s darivf^Mires ha^o been oaatinuouiOy 
usad toT th» traatooat of this dissass. '-^h&n ap'^liad on Immnn Skin ; 
topiealljr and oubjactad ta inr or solar irradiation» they cause evythRta | 
and pig^nt formation* Hasa^a i l il# (86) tastad tha ralativa capaaity ! 
of diffarant oaaiaarins in eseosing arythma and pi^msnt farnation on 
hwaan lOlttntaars* Tha c^qpo^nds vera dlaiolirad in athanol emd appliad ; 
n 
on aJi> caf^  sis* OiX^ ae <^ t t^ akin »fid v%V9 &ttfmT exposed to ffinaiglit 
oi» UV llglifc. T!» «f3rth?ia anfl ptfraient pwduced after the treatsisat v&m 
»teasui^ <S rpantltatlTdljr* Xh« resalt« sbov timt p!!oral«n 1« saost p©wexw 
fyl of s3X. tiie ffjotosensltijiiiig ageittt* ^In i : styacturall^ dlf ferftot \ 
©ott(3afl2i$| Pathak aM eo-^rk^rs (1^»i105t^^^t^''25 eoaflsaisiS th© fi«#lng > 
of %^aio fiLaJU (^)« %ia5o «&. aSU ( ^ ) s^^ v® suimai'laetS *^h© ?elatioiwi 
ship ^tvmn clie-iic^ni stntcttir® sua .^ia fjBotoSP.ii3lti3l.ng activity of • 
fttwiootiiiarliis* T^lT flafliig, la sii.T3sri«®d la Flf^ awi 3» ^ta© of t1i& 1 
otl>©i* photobio3.of!ie^J. offcseto ««o^meei lagr fasttcetiaailns yfaon ifradiated . 
Ijy W iif!tit T ^ ©^ tavcmm'tmA as C<i5)t uitln-eiyttea (^i-), tl^ atfe of | 
t»a«stet'l® (^6,10©)f tmta£03il« ©ffoct© ©n -JRasspMla •3©3LQi»>gastei? (9-^ »)t ; 
ifiaetlvatio^i of '^JA viruses (B9)f increase in th© teiigaat© efficiency 
of I?1A l i ntA pf5l5'!::s5ras© roaetian (HI) a^ t'J loss of ttriJor t»affi*^ttliig 
capacity of '^hrlleli aseltos tn^r mils (93)» 
Aao.tr the i?«aeral a'^ '-flanntloJis regarai-tg tteJ r?©cto of action of 
psoralajia 1« tmsed on tfie liyix»tli0siB tMt t te alti^-wd ett l^rols slsiply 
ineraasea ratantloa of ?!!©laaln fof^sd in oj^iiafy G"iottnt in roorjonso to . 
sola? or ITv ir?adi»tloi, Th© niieoM siigi? .^i3tlon In'solirQa tlio stl'milGtioft; 
of !aidlano«yt«is giving rlsa to ifi«?rease€ •nyoa^tlon of ^Ttelaniii, Judls 
(53) p*t>poa©«l th« Iblloirlng a«icl»anisa for tfm action of B^'©?. , 
i 
a) It f^tooxidisat etrtain InhlMtora of i^alanln forraation I 
proaant in tXumrmoU nsowits in iritlllglnotis ama* 
b) I t may plioto«iidlM the aevallable dopa to tialanlfu 
a) I t liiay mm hov ralM tha oxidation raduetion |)otantlai in ths 
iyatat!! aalcing oor^tloaa aara finroitrabla for norsial tstXaniii 
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%8ajo fiJi, s3U cojnpeXatGfi ttm laode of sMJtioi of psorcdtn tflth 
tho photoretictioa of ftoWJonnaarina vttth micioie aeids tifelch hsis beoa 
wry systeT3atleal3# 2.i4 ©stoasiirali^ t n^ s t i i s t ed Ijy felxs^e «jri«ir», 
l ^ r a l t n forsis aolcf'Olnr cogpa.e»es t^ teJn attdoft to atiEKsous solatloft of 
io?ii<J stmagtli ail! HiJCDCottmrln so3.ii&illsatlo.Ti (S7) a.ii1 tr^f^peratar© 
&ffmt ('^7-29t%t^^^^^a^ fcfjaso esmrijaeafcs stm.igly mifs^rfco the 
id©a of e«3|a.@x fo2»m.tioii Mt^^oa .TWlelo a0ld aai fuxoemm"jyi!i9» 
Fiirtlior to alasliy t t e re-netiv© nltPM on Dili, wfclcb si*o Itwolve^ in 
pliotolsin^liif* of ftt»ocotiim:'*3toSt tl» te^':as?ioti3p of tl3Q otoplo eoupofio-its '• 
of mKJlolc asi€3 mm emmlmd \y^ lysmlistlig ai«®0Uii solutions of 
pxtim onH pfrlaiai.!!© basaa, fmeleotiass ana missliiosljles at $€$ tm %n 
tb© fW'om^c.o of ctslri |i!joto8on.sltl^lng faxtseou-anriaa <B7,S8), ^!» 
rooalta otJtaiit©^ slxjti tliat o-ilj? ^fiflral^ino derivatives ptetoreactodf 
forralis asif coapou^ids. tho sts-actiir© of mm coapouadis iias eltiridated * 
aftor t t e l r isolation f»aa th© irra^late^ ?ioltstiosi 1^ €?oli»ffla cljmmato* 
fsrapliyf on tt® basis of 9le"!!Ryita3. analysis OT, infrared, and mclear i 
3aaga©tio roaonaficQ spectroaoopsr (90,91 )• A C|^-.cyclo-addltion rowotion ' 
of ftif^coaiaarins to tbo lorrinidino tmsos of tfm a^romoloeiildo t«^«i 
pdaoftft l^ snrtLaidin© bmsea alua^rs roaet with tlJoir %€ dottta.e boad and 
farocoustarlao may r s^t ©it^©r wltlj 3 ,^ or with thoir h\ ?• double 
bond <a3|^1,dt,6a,1 2,t23,133f1^8i^9)« I t !ms boon aacertainod tbat 
in tl» nfttivs MA tfio ijgrrliiidine basos cooatltute the raaetive si tos, 
tiving C|^ «e3reio«.ftddition rp>aietlo*ta analogous to tboso tdiicb occur 
using tho siispie bases* In fnet, ptx9toa<9«!^ ct9 idaatioal with thoas 
oHaiiiQ^ W irraciiatlaii of psoralen md tsgryialrlifwi liaats tmv9 li©on 
isoXatad ft<om a natiim DtA irradiated in t?)a pf^setuse of psoniLan @adt 
t!»n hardrolTss^ i^  i^ n aic i^die im6ism (92)« Thdse voflsers CMttsaJO|Bor!ifhi«»(»i 
t t , a3u) al9Q ohmrvBd a remx^ablo agridiMiit Mtifoeo the rolativo irtiotof 
roactivitiss of (tiff©rcsnt fa«sco«K^P?lft9 ^th imtiv© 9IA afsd rlbosorji^ 
li^ lA and tl-^ir reiatiira skin ptsotoaensltlsslrig actiiritiQa Ca52,30»3tf32, 
77i1'*6)# Ot!j©r researcii tioffcers (1*5tSOf7^i 106,107f110»l5l»l5a) ©^A 
' imitiC'^ntay th@ amnp of %tlial£ Qfc. sSL fe«^ also ^ft« aach of tbo ^ife 
' to liwestigat© ttio ao4o of actions of p»r«aaa« Cluupa^ft^ SiLaJUdf) , 
, 0tH?1l0ja, tolatocjteitiicallyi Urn ©ffoct of psoimlea oa tyjoaltmae activity 
a^ iA fiolafiifi foi^^atioii* i ^ e r feetliiig psof^en to ni^o toads t tey 
otjsor^a mk iacroaso 1^ t!3® ?T«siafilfi f&Tm.tion in skin and l i w r t issue. 
t 
2i '^ iot? of t!io li8ofta,5KJ© of t^roninutm in melanl.?i foi^ -2!Stioiit 
, i t tms coasiilst^d of intGf©at to Qtn^ i t s intoraction ulth ijsoria^m , 
I t 10 eeieraOly mmmd that iat0raictie.'i !»etvco i^ drag tina a I)ioi»olr»i* ' 
ia^ticoa a ooaforsiatlofiaa f'hnng©, ufeieli i s resiio^iaiblo for tfm actioa of ' 
• 6mEm ^i'^Har ei^ aageo are siso Imliiina^ to ocsur ^*6n 'Irog biada to 
uaspool^'lc reeeistora micb as !?Xa9?ja p?otelaa. %mar»tta atthods aro 
currently in use for mvt^&^ing drug i>rotein int@racfclons (80), ^hmrer^ ; 
l i t t3« iJtfor-aation ia iwrailat)!© conaaminn ttm nrecisa riatut^ of 
lataraetion or i don t i ^ of 'he M^wli^ g s i t e . Huoreacartc© (panchiag 
baa bean ompiLoyad to investigate tjonformtional changes o^auring in MA 
ta a result of t)indini; of caitJinogeas and in antlgeiwantilio^y bin<ling 
studiee* ^iioi<eseem!e quenclsing htem been uti l ised liere to exacsine ths 
iffter«etlan occuwlng between psoralen aid tjrrosinase. The results on 
mw» aapeett of the aolecular aorpholory and tht conformational s tabi l i -
ty of the native and irradiated t3rr»8ina9e in preeenee and absence of 
psoralen haa also been discribed* 
J5 
!!• n^Bm:i-asm 
K ihimi^UsSLB 
1* lteli9Mfl. 
I'lislmjos Xyirosltms® (l3nop!si3.i»®a, salt freO| emd© Illf cilQcti!t»» 
plHjststiealiy pur©) aid 'i"y3rpsiii (fPD^ %vl!io %ncroas typ© 121^ 2 x 
S« teOOrta 
Oilt Ifeom Ctfitrsa. Drug ly^mfivch institute, liUtJk.iov. ' 'Mm sa^ upl® 
vas cbBoniatop^ftolcally par©, 
alanli»| Britltli Qmg H&UMS (Bfigland) an<! catscliol, CaHiioch©iii (^•3.A,)* 
All thes* chftiiieals wtw chitiaatorrapfelciilljr puro. Oiutathiouft redaced,^  
aicort»le acidy sthgKlenftdlaiBlnt totraacetic aeid and dlttt}igrldithioCftr)>«» 
nit« vttf ffo» British Drug !bu8#e (Kn|^ and)$ 2»siexT:aptosth«nt>l vas fzt»a 
CalteisehsB (?«d.A«){ l^cyttmtm fcgrd«»c!aoridfi an! aoditia aside wora 
• - 1 6 
i 
I tm» l ^ A t l (Gtniftzir) s^^ 2*t>}iotiftteiX mM from Koeluliglit Lalitiratoxlefl 
i9»i^ ){iii3tx CL200 ant! ^tw Bsxtaran 2000 ««re pxTthmmd tmm fftamaiAi 
Fin0 CiiiialiJals (liiw&doii)* Mgtct0>m$^ powier ust(! for twmmMtfu.&ian mm 
i 
%l>i)it« hmim a« aiTOP&g«? wslglifc of 1*»2»0 Kg wer» used for 
ijamMtiiMmti&Oim ttmy ^mm fed oti Hln^itan Lever f0«d a4 ^fMi^n a^^ 
I 
1 
^rmmA*9 adjimuil, Caiblochmi (tr«3«A,) WAS utmd^ 
Th« other reag^fits tisod In the pitJfaration of iwiffer «mdl other ^ 
solutions i«re potAOSlwa t^drogoa uljtiialat©, oodliisitetraborate, 
disodiiia l^rarogen pbosphat©, soOltiia dH^dro^cn p1ioapttiat®# so^liua ' 
l^dxio3d.ae| sodium pot&mtim tiixtaratd» aodiua cas1)ot^atft| aodium 
acetate, soaiui eiaoridfe, cotjimr miaLpbat©i rjttliafiolf lilftlirdiln, 
LmpvoltnOf ©tlj27l e e l l o ^ l w ai?S urea mim e^'osdcallsr pitr© and wi>r© 
recrystallissed ulierover rr^^nil^^d. 1I?tia GDids umd iiit*luded f^dpocliloilcf 
acid, oytfeoij!»sphorie Qt»idf aretic aoirl nnd BoUc a'^id tritj of reag-i^ ftb • 
ill! glasa (asisMo disti l led iiater mxs used t!mj«gl3o«t thns© 
3ttidied# 
B* fiBtlJOdS 
1« HItSMjiOilSfei II iif^alSfi,, 
A ionf» vawlengtb ultrsnriolot leap, ^pectrolla* <i%del auioo), 
Bworlaua emission 3^5 i«a| intensity tiSO/H matt/cm^ «t a dlstmace of 
IS**, oHalned twom Wimk tight l^adtefn l!io«, II.O.A*, vae uead at tlit 
irrediatioa aouivt* 
Xpradiatl^A l»y longwave tiltraYiolet light vma carried out in 
specially devised oofitalners (6}« Tfm tenpei^ature during iiradiatioR 
me reculated vlth the help of tbef»»stat« m. ttie studies voTe 
•^- , .1 8 
ptrfofMd at iboffl tuapeTftture tnHesa otb©irt#l8« ^aitloned. %lutiona 
Mmf irfadlat»di la a set of three ©©.ntai^ iers and tb«i«aft©r fool©<l# 
3atu«to^ solntijsa of f»sdi»f^ .i©n imn p^^pawrt Jr/ a^'ilnr few 
eryvtols la laolll-ig pbo3»>!iat0 Imffor (of recpired nil) and «as allat^d 
to boll ib^ '"iv© 3l:Mtc3, 'XI;© sasp^'isloi n^-i Isi^ Jfttt to «3o^ ttnrs-epatur^ 
and tfm tiitdlssolvei T>:»ralon w«i filter®^ off* ^"Is aiock j^lutloa 
cojitoinsd ^ 'iig of pajyalen ->er 1?0 na Cltf))» '.'hMTomv law ocsnceatratlciii 
of tJSOKilei nmn r0jrttli:»c?il, tfce stoclt solutioa nao dlltitoa aRcorcSl'igly* 
ttet®i« eonceitri^ioa tms astoninta % tliQ :i©thoa of toviy e^ a3U 
<71 )• ''olln phonol reagent %fm pv^rmmd mi^v6i^$ to Folia md 
Ciocaltmi ik$}9 
%oetFopl)otoiMtile rswasar^ 'i^ ftts in tl5© tidt^Trlolot mnge wsre 
1 
oftdft o» Can 2«itt vara*? 9peetyt»i^to99t@p or on Beelmui IK«2A latlo 
r«eai^lng eiiaetmiilkytomtdi*. The e^lla umd %mm of i ca path length, 
tight !soa0iii«fitontt la vltltae ragion 'mm tmBm on Baosch nnd I<oa1> | 
%oetft»!il« 20 or (^ Ca«S. ^ l s» Jona spoctrocolorlmter (ipekoX) using 
fi^asa ewfattAS of i eta padh loagth. 
llii»y»aeani»t naa faaaaorad by Anlfico»%¥aann upaetmphotofliaox^ 
a»ter using glass rtiiTettei! of 10 m im%h l@?igtli aid 2*0 wm £dit vidtli, 
Jttl ^.BMwmma war© tl»ii»tigftly wasbed t#itli t i t rat ing lalxtur© 'before 
i 
I 
i 
^n tras si@as!ii*^ d on i l leo UUlO pt» ?8Jter using fin ^^Ico glaas aad 
; ptotlialat© littffiey la acidic ani ^ r a t e baffsr l«i tssulc iM mag©* 
i 
1 ;JopMds« 0*SOO was a:iloxie^ t© s?i©lX in 0.C5 H nl^ siifeat© buf a6r 
i (f>K 6.5, jtt O.C )^ QS% boillm i®t©r Uatli for ^ hoars* ITho ??y"clrat©a and 
; jiesa-isod slurry tias bi^ufM to »ooa toiaperatwi?© afid was poured carefully 
: ifito a flasa eolawj CS*2 u 37 J^^ )^ t-?tiic|j %ias •:a>'ttnt0d to a venica l 
|!09itio':i on a sturdy and vilsratioii trm miwportm After tea ainutes t!ie 
outlet of t l» coiufM ¥ao 0T»?ieA and t t e floit ratt® «as ad^ustod to half 
of the oporat.te!ial flm? rate» As tW tmd also Increaiied, ttm flow rat* , 
was read^Justcsd tiiitil i t t>eea*i0 apT>roxi'mt®ly doat^ lo of ftesiii^ flow rat«# 
XlTO bad vm ®tabllls0?t by passing at least two bed iroluaiea of ttm sUvmntt 
To chock ttse unilbrsilty 1^ |»itfslciiig afid to datoralno tha void volxsm 
(Vo) of tha colwwi, O.a:-^  solvation of -^uo i^xtran 2000 im» aHonod to 
|)afla« 
Tyroalaasa aolutlon (10 Jag) in pfjosptxato buffer pH 6»5, ionic 
•traaglh 0#18, nas ap?ili©d on ttm ©aluwi a«d «ltited with th» s a ^ buffer 
I at a fXov rate of 15 fH per bour in 3 sadt fraetiona* Varioua fraetiona 
-29 
^ y&m tested fbr p7<otein ifjd ernsfm irtstlvltar* The 6*200 cbwjtmtoera^hlc 
I pQJttmm la stiovti IJI Figure h^ sine© ©riaynit activity coyr©s|x>ftd3 to 
I pfotein wiak, ttie tustioieatfity of Dtttparation on t t e basis of a»lecwlar 
t 
Bot^mf^wA&B g@i ©JLectroplssi^sls of tt^a ©fiK^ raR tms ipoirfofsiad i 
, at pH 8.3 acr-ordii^ to *%vii (33)» Otlieonia®d gel tubes <0»5'3t 7#0 ea)l 
' %mv& !ieiai wxtieaSly wltl't tlioir %mmv oitis cj^sed by m^^er 8topn«r«, 
/ipl>»xirmt©ly 2.5 ^ of mmm poiw r t l was pouy©«i. into eacli ttjbe, iiftaP; 
j 3- 'tjimite^ of palLinaorisatioiit moxiy 0«2 sd, litrp© IOPO e®3.t contai.aiing 
; np^Po^tm%©l^ iOC-SOO ^ of G?ot®iis, waa lasfowtS on to tfe© top amtl 
' t^iotoiioXF^^x'i^^ -fos* atsotJt *i-0 'iirmtcs» il ctirro'it of about S 3t^  per 
tube tm.3 :mi.fitalici(! during eloctroptioi'ssiSt Tfm Tiuffor io t!i© a^-^er 
cba'^^r Cv^ Jitainofl bi^iio^bonfsl "blue QM t«ie.lti.ig ttsro, 
After tb,© ©l©ctfop!5or«5sls ttso 01B %mrB romoved and. Wim stained 
f»r protein and aetivit:^ band8« Frottin stained nitb aiaido selnmits 
(IJS) in 7^ «eotie i r id for ID lainatos. Tlj© imekgi^utid a ta i i vaa anBiaovod 
br •ttceassiiKB ritisas witis fS aeetie aoid» FOP the activity banda| the 
gela mm floodod vith ths substrata solution (oi^i^opa^ 1.5 x 10"^ M in 
atlqrl aleohoX.) and loft until eolotir band atevalomd. Htbsrl aieobol 
I faeilitatad tha davalop^nt of l^ mda C25}« 
21 
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FRACTION NUM BER 
- ) mv cftfit t]niifi«9i«taiic« lit 
i ia^its ^Mm laattois©^ using fMtiv© tymslnas© ©ssoisifiad %fXth 
rrowi^*3 eo?i^ iit«s aa^iwant (i»a© wlu-i© of adjuvant ^us tuo i^olines of 
pi«t0lfl)» Timaty siUliltra^ p3?otei»s itj 1.^ a£l cmaaloii was ia^acttd 4a 
jfs^bilia afe aeatiple sites. T^ acli raibbit Tm^lm& m total of 30 ^g of 
ty»o^lfim90« 
After a rest of ao «?^3| la j^od tms talcea omt t-yo tlass oit 
olteRtato ^jys tssr cai^tiac puictiir®. Aupitixi'-iately 5-10 ail of iJlooi i#ai 
4ftQr koepltif. tlio blood l*i cloan,, dxy co.itrlfage tutjos at 37® 
tor about ttio laourSf s&vtm nitm separated wtth t te help of olesMfit drfi 
tMAf roti'M ti|)|s©5l ciiiss md ia ortlar to afoid t te fmrnlyniM of red 
blood cells and coiKtrifag t^t for half Oi^  hmr at 2000 • 3000 vps* ^ ^ 
supem&t&it vas csrefmiy aecmte?'! mja I'leist l*! a cloafi^  dty <%nttiliKir» 
llie foUowing tests w«s« porfonaea to ilitect thB riroseneo of 
antlbodr in the tonaat 
^loioaeljwitlar 0«3 sd of ^ t lMtua vtta tidcen in eaxsli of tlit a l l 
, 2 3 
nlfifidtulisn t^ieb xmre then owrialdl vltfe 0.3 ^ tyvoaimim solution of 
Incr^ aaJUig dllutiofi. T!i© following eontvola yen* raretmrod. first tulxj 
oontalaeA ®fit4g«n aM aoaKsal stfwa* Xa stcoM tube lor^ad stPEca vao 
p0|!aaise«l Ijgr noraal salino am! la tliis?* tulj® antiQowra asidi lorigl salirie 
w®,i^  taisea. .^ -ftoi* lacubatlon at 37* ff^ i* Ifew fetirs, a posltl^® test im.a 
in^ilestod l^ tt^ e preset© of yirecipltat© at th& $xtmtMn of two llcplda, 
l!3-:iisioai.f.fusion \msi |>@rfo3Msa. «e-co2^ <1.li|? to Oueht@rlfj^ ?^ *s 
t©cliiii.t|ii«. Otm mf cent m^^ i^ mv"^ sallno xma isourad oi petridlshea 
' a^ id c;eit3?al arM r^sUpberal tiiai© w©-^  madi« I'ls® m.ntli3o% was at^nliod to 
_tfee eeiiti^ well aad ttm antlsun traa jliaesil ifi tM p@itlpb©«d. tf«slls» 
f^iiB potH dlshea tioro topt at 37® fo» 1 feour ai^ ^ th«i!» for «^3 days at 
»#.**• I^oipltla OK*!! mm located t^ pmp^r stainlfjg irith tS csM o^ 
aclwarts aad lagr aulJatrato staialng, 
tiyintlc filgestioa of mtim and is»ra'llat0<J tyibslaaae nat 
peffofaid at pS 7»5 aa4 33** aerojpaiag to %lls and C^la (101) amd tba 
eitaat of dlgastlon vas aatlsiated hy aXnSw^^^ i«i^tloa« "Sfm reai^tloa 
!alxtui« was proparod In 0*1H aodlua ptmsflmte baffsr, pl^7»% W nlxlag 
l.y lA of the pi«taifi (7?0/iig) with l.^ lafll of ttypalii i79^ m) «t 33®, 
Ali^pott of 0»5 aa irare takan frost the rc*aietloa siixttire at dlffefatit 
%im Inteiiralfi aiiMd vith 0,5 ^ sodiuss aeatata Imffer pH 5»i^ pf<o. 
eoOlad in aa i«« %«th, to atop th@ x«»etion« After th@ addition of 
aliii^ N^Pin fttafaii* (0*5 al) the alxti^ ff* ms haated on a bolllni mtar 
bath far %S atimtea and then oooled la cold water for fav aimitaa* 
24 
Xofi !8llliliter8 of 5«^ (VA) etisafiol was a Med tu dUut® tli« colotup. 
fbu preclpltat* tm» filtered off tfwwif^ Wiiatman %• t naper aad 
13* illiiliiftelii l^ ffifltflfln, 
to %or© arid ;it#lii (S*)» fte a^g-e^ fjt iias pTOpaire<t t^ dlssolviag ^#0 g 
of iil3l^di»ii% D#3 f of tgrdrtndaatia t?t 75 ?gpL of m t l ^ cellosolw 
follot^d W tfm ad'^ dtlo^i of S5 J^ of ^ *'* s^?iitra acetato laiffer fM 5#5. 
":4tayfa9 activity ^th tfTo^^ism mvi dopa as ambstratus was 
(jtetoraiiio^l W til© siQtlJOii of %»wlta (!J1). 2te? roactJon miatttire 
aontaliod t»0 ill of 0*002 :i Imi^ttislrm or O.OOS :i 3-C3t***^ l^iy^ 5b93cyp!K>a3rl) 
DUalaaia© solutioni n.o ca. of C,1 M phospfeat© buffer (pH 6.5) aitd 
1.0 sad ^mym ©olutJLoa* 1ftP1^  iias'bf^tton for t^ fiilrmtas at 3C^, tlie 
colour iatansity of dopaotiposi® fop?»d was aieaifiiwJd at h^o mu 
Mttbod of ^olly naa l^aaon i^) was used for attanalniaf; ttm 
aaiyw aettvity with oatectiol as the aaliatr^to. iSnayiwi activity waa 
«ia«ire<l Iqr detai'atiUiiiiif tho amunt of folfiane formed* Quinonet %fm 
oiidiieA pi^diiet of cataolk>l| veaets vltb pi^llae to pit»duee a red 
eoai|wi»ii» The oelotir thus foroid la etable at pH 6»7f «^ch i s the 
---25 
rango of optiaoa ensym mtXviXyt Bjr the use of this mmtiotx the 
anays« aetlvity «t 30® vat detcswdf^d at 5^5 «!«• To 2.0 ?!a of 
8uh9t:mtet eiplmlar mixtwf® of O.Ot ii catechol raid 0,01 H pi^jlln*, 
vas a^aed fbllowd l«r 0.5 sa of omym m& 1»5 sO. of hofftr. Thi 
gii3d;-i5ie ma !3ixed qplclOy and road at 525 a?3 after different known 
in. mrnisB 
-teitatlon ana ©alsslofi SXmtVQmQm^ r,noetra of tfurjnlmos© laare 
«»sltat4oit aad ©'aisijLai msSim ©f ©.iggms w©m at 2B0 tm aM 3?0 na 
psoteifMi eonfcaining tymsim and tfyptophaa C#3»"tW*)» 
Hseitation and •Mssioa op«etm of poorol^n nhoim in FigU7« $^ 
lias Qoaauti&d in vKfelength ran^ ^i to ^ 0 na* 1 ^ exeitation isasiniiai 
vfts ob80fT«d aft 330 na which i s identical to ono of ita Wi nbaoiiytioii 
!mKiiaa* Dia doittion anlma was at t»50 a ,^ simdlaF to that peperted 
^immnm ia faLnomaeanea intaiisitr of tys^aiaaaa or paoraiaft at 
27 
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ttmir eaisslois mmia& vm ttkm as a m&mmm of intemctlon. % 
spectroX etWtt wa QhmrveA under our «xi>eils2ental condit&oai* l'l» 
^onohlng of fXtioreaeenee has ismn useA as a t^ ieasusv of inteiraetlozi 
bfttw@&n bioisolyaQi' €I»^ A and pxotolfi) and saall sioloeiaos (97i139)» 
TIs® fluoresconco eialssion spectra of psor^on w©ro «3ot^raiiieai In %h& 
prosoic© of dlffsreiit coneefitratloas ©f tjrfosifiass (16,0 ;ug/cfll to 
116 fig/'H) ana 2?O3i0.ts bttw boon sisotm iA Pisiire 7« Contlimotis iSecreaso ' 
ifj psoJ^lon fXiiorogcottc© tras otJeort'od, irith Increasing tyroslnaao 
, cso«ceat»tioa, M tTTosifieso co.TContrntiof! of 116 pg/'^* ^^ '® fluore» • 
m^^^ of psoraioii i s 4scr©as©<l to 1^.6 p©*^  cent (liable I)» In absence ' 
of psornlim, as tlio coaceatratlon of mmyaiQ iacronoed-i a era«attal 
ineroas© ia I t s fl'ttor®aca:'K!o Imtonsity i»3 observod upto a coaeentratlon ; 
of 50 ng/^ (S*igar<5 8). tb^iovor^ fart!ier tncreano ia Q?izr» coiwstatra-
i tlon J^ Goaatea ia ducreasod flt^rooco.nc©, i%s^ @i ^aonofeiag in ^nzTm 
flvmvQMmrmB ^as obsorwd at a l l concentrations, t-rben i t s fluorescence 
intoisity V^B vrnmamd in ttso tir@BQm^ of psoralen, At e.nayi2m eoncentra** 
tion of 5^ M«A^i ^^ "^  T^ 3? ce-at dsereaae in flaoreaeeTUO intensity was 
about 35 •^ x* cent, %- «oiig tbc! data of Fifur© B "^ nd assuming timt tbe : 
deeraatj© in rolati'/o fluoi'ascenc© represents interaotlon of psoralen • 
with tjrroisiaasei tfeo aasoclation constant, K, ^ma calculated ^ ttm t 
hslp of 3t©ra»%ls!©r e (pat ion (**9t13S), ! 
(Fo/F) • 1 « <1 • p) Cb/C • pCb 
vbere C and Cb are tbe«!(|tiiiibrium eoneentrations of frm and bound 
psoralen, F and Fo, rospeetiirelr* represent the re la t iw fluaraseence 
in presence and absence of ensysHi and p i s the ratio of ^anttea yields 
of bound and frse psoralen. The «Lope of the straight line plot between 
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ftgam ?• 51ijoT©scene* sp9«tra of p9or«lett.ty»oslita»« sjrstttoi^  
Tbe €efie«iitfftiiofi of tyx^ ala&M was imriAd fmia 0 to 116,6 Mf/ML st 
« fiiod eoneontratiofi of psof^ aitii (16*6AI|/I&)« Cofj^ oatiutioa of 
5&.iii^ai < - A - ) 83#3i|/i% ( —•— ) 116.6;ii|/8a. THo w o -
Xeni^ of oxdtatlon VM 330 am. tt» aolutieiis vore r^opaxod la 0*1 M plidophftto lyuffor pH 6*5 at it>oa temporatufo <30»)* 
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ENZYME C0NCENTRATI0N(;u3/ml) 
< - ) •nil pfw^tim ( —o- ) ©f psoviaoii «• « IWietiftii of 
, _ ooiie«fitr«tlAa* Slii «4»ais«ii*y»tl«ii of ^rv^tiiioit naf tuioA ^ 
fMHi 0 to 1l6;ii8/ii at m fiafti oonMintVfttloA of pooril^tt (I6*6.iig/ia)« 
Tt» oioitfiftioit ii«f«i«iiftli mmjM m ona tho •^ntlont^iMilf pni|mfo4 
m 0,1 n pUwfilmU \mthT »B <•$, «t 3K»:;« t«ap»mtui« (30»), 
33 
(Ib/F) • 1 TffflTam i/ntmym conc&ntratioti &itermism& Bjr t}m tm/thod of 
least »^iS3i»» yteXd®a tim mlim of (1 « P) K (ftgufe 9A)« Fortl^ry 
ft plot of %/^ mirma i/ykmy^ was isiottod (Figui« 93)^ « least squiai^s 
gjialjpsis yMX^^ ttm lutoreofit osi %/5^ a%ia tdiieu t-ms oqual to 1/p# 
' Tlma til© ofaililiriiin eo!i3ta?tt for tfto association of psorsloa a*i<5i ' 
tSHRoslJias® nas caiciilato^ Tlio valu© of ©asoclattofi co?t«tant S, ^ms 
at pS 6.5, Ionic ^treagtli 0»O5 a?sd toraneratus^ 
27*^» i^ iilfi® tho i>i5lu© of ^ t!» free- ener?^ cBaige tias calcalQto«l Ijy j 
' I 
tiio ofpatlont 
A F tt •IS? la E 
tylrsfo A P is t»m QmiT^y cfcsnis^ Ot R aad f are gai coastait t^ aa absolute 
taa r^sratuyi® lespoetlvoly* fl^ miluo of fmm ornvg^ cisafise was caletilato^l 
' and foiirsa to M *9.0 &a2./!!»l©» 
111 owiof to itmii the offi®et ^f psoraHen coaceatPattoa on tht 
lateraetSoiii tfm ^m^m eoJre*itntion tmo feoint eoiistaat aad Its 
fluor®i8i$Ji0© latoaaity mkS tthmtwA as a l1iactJo!i of paox^en coneentra-
tion (l^ guxQ 10)* ^ oirl4ont fioa tl3o fimvef tM ilm>mm%rm& 
intensity of ©najpsao ia tiwati'ico of *^ 9orfa®a iStecroased stifa|9tl7 MHm 
thB initial immmm ia psovfaen eoncoatration* 1 ^ point of ifitofw 
ooctien nat dvtoRaiao^ after oxtPaiielating the eurf« ami mm found to !io 
16 X 1<r* M of ^aoraion at 7*B ic IGT' If onaysat eoneontratiois* tho liolar 
ratio or thi maimr of paoral«i laaloetilos intaraoted vith ono maloenaa 
of OAKTQi Vtti eaieiilat^d and found to M 77 at |iB d*5t wfiieb is tbs 
optinuA pH at «• sljall aoa lattar. 
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ENZYME CONCENTRATION 
CMXIO/) 
prnv^imn^ AnaJbr*^  of •xptriiiofital points of n,mm B vns 
t>np* * V * »<<•<*«» «r^ ip«<w w w w 
o^pfttioii (ioo toxt)* 
05 10 1-5 2-0 2rk 
I/ENZYME CONCENTATION 
H&am ^. (3)« Fo/Fi mam. 1/^s7n» eofie»AtiraAloii plot fbr !^iKiiifit«»»lise»iI«ii 8y«t«ab Ot>»r txporladntaX con^itioitt «• in 
3() 
PSORALEN CONCENTRATION XIO-'M 
fluev«fleence VM t»eorted« Tl» ont3rae eonc«ntre£fcioa at tlm oolat ©f 
- - • ^^3 7 
The point of intorsdctlon van det«rminea ^ different pH Tiatieit ' 
(3#5f 5tO, 6t5 arid S.O) uilng aplttdii.%bl!iisoii Imff^r (113)* ^ ^ 
c«lo«a.at0d asjiajp ztit^ lo nt 6iff%mnt pH ar«s dolisi^atdd in tsbl© H, 
Tlie flat* Iridicat© tbat tJ^ aolay ratio IficreftQiis with i.!io.iP©as© in pBL 
Tb© mint futio of !)2 t^til«ii«.tFJ?osifia9» aystoia nas 77 at H^ 6.5 and , 
12 at pH 8«0# 
.Cii)* "M>fftcl.,„Bg ?jaaaas?,nnflii.„g^ia[a8ioaai -MtiYitx. 
The dsiaX cateiJlJolaM m4 erosolaa© aetivit-lfis of tyroslnaso waa 
(letO'-^ tiiiKid as a fUfKJtion of p3o»aiea ceficoatratiofi# %r coat iacwiase 
ia o«iayi» aetivitioo in pvm^nm of psoraaen Cat7 s 10*^ to 1B«5 x 10" i^ 
."l^lit) SUP© aepictod Jji Figaro 11. It i s ©viasiit fma tb© data tisat 
GiiiiyriB stioiied lelatiirBly hicl^if aetiirities (catecliolaso and ci^solaae) 
at |>^  6.^ « Incroas© in botti t!ie activities vas. observed i?ith incroas, 
ii3g p8oria.e!t ooiie@AtratioJt« tfm maadmm iicreaee in catecliolade a.id 
erasoXase eetivity vas determined to tie h7'^ and hs^ reepeotively ill 
preao?iee of 13»5 x 10*^ H peoralen* % oigiiifieattt inereaee in 
ereaolaee activity vas tietieed et pB 5*0, henpe-ver, a s n l l tout 
Qignifieafit itieroaee in eateotioiaee aetiirity vae obaerved. 
( i i i )« Iffafil. ifljt limlfi ifciiiiillii 
^uorciaeonee inteneitr of ensyne in pitieenee and atoeenee of 
]>oovaien at vafylng Ionic stvennthe <o«01 to 0«1} was fimieitied and 
reattite ai<e shoim in Tiguve 12« There waa no effeet of aalt ooneeiitra* 
tioii an tbe fluMireaeeneo litanaitr of ensyaa in presonee and libaenca 
2ms II 
ECTEcr Qf |>H 0^1 tm muR ms:m OF timmiAm • paoimsi srsiiM 
3 C ^ 
••WMMUMIHIMIMMMN 
P** IblaJP Hatlo 
- 3 S 
•MMlniMiaWMWWMkl 
5.0 
wo 7 
8.0 
5.6 
«*0 
51*2 
71.8 
77.0 
32.0 
* St intttVMetioii peinfe. 
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PSORALEN CONCENTRATION X lO^ M^ 
nguw U» Effflet of psoyalea on tyitislnas© aetivitn Tl» M^utl^ nt if*x« pmpaxe^ In Brittoa«.%i>ln8on biiffStr ©f diff©i»i!t pt 
13.5 * 10*' M, Csioch»i (10 ai) and ty«>«li« (2 a^ } solution* mm 
uMd for MajRUflnf ofttecholase and er@aolfts« aeti^tiot i^apoetivoly. 
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IONIC STRENGTH 
010 
Flguf* 12« i^ :ff»et of Ionic ats^figt!! on tho it€k9!ttv% fl^mmm 
m%m% nf tyf<o8liiM« in ptoseiKt < —O— ) aua absenet ( # ) of 
oiomoa* Tlio oooooattrntioaa of tTfotinfts* and paonaoa woro 
l3«aS .ng/Mt mA lt*5 J i i i^ loonoetlvoaiip. ^lutions vore propavotf Sa 
0»1 If ioditts piioailiiAo iMflOr pi 6«5i oodiiiiai eiaoiiat vat uood fOF 
aoinlftlAiiii loftie tlfoiic^lii ttio iiiToioQitli of oxeltation was 200 ma. 
of ptoi^Xeiu %wtir»x>t * isarko^ eatistant 4f«»p in nuonmc^msn at a31 
ionie 8ti«figt^ stiegBsta on liteiraetjoii tet^rean pjiortilen and ^^tz^mm 
and re-mats mm shown in Fipirr 13, It is cl#ar fs^a %fm eictlvitr flafca . 
I 
tfvat tb© acttvity of ©asr* «a3 ina^pefident of tb® salt coir-eatratioiii 
In pm'8rim& md B^samQ of paoTsHQn* 
t 
' Elmt^sennc© i!iteiisity of ^.ns^m at diffoi^at eoace^trationo of ; 
j tij^ es (0 • S H) lias mQastired in proaeac© and abs©.^ © of pmr^lim 
{l?t£mm Ih), it'l'SJ rGiailvc? flt^ reacQ.nc© of ©ns^ ^^  iaerecises yith 
I ixmromiMg nmu mm^ntr^tism (^ i^gure iV a), Ibout S^ -^ms* co':it l^stiMe; 
in Iltj0?0sc0.«0 %!m o%mrtfM at 8*5 ure®« %u©ver> in riTGB^me of 
pooraloai t l^ flmo s^c©3ic« iateiisity ii^ r®as®8 '^ I^tli increasing tirea 
coiic©,fitmtion ^ t ©X'taat of ifiex a^a© was comparatively l©ss, (Figare ^k''^ 
In tliis caa© increane in flaos^scene© at SM utea was 0 ? ^ 37 per cantf 
which is about half of ©ms^m trithwit psoralan* 
Tha biological aictiirity of Btmym is alan ciacreasad vith 
Ineraaaing dMiaatiurant ooncontration ana activity i s eoiaulately loat 
lA ^ «ro«» In proaanea of iMiaral«n» tba hiologiJCfiil activity of etmym 
i t •!•» 4itf«a8«A| lutit tha axtant of deereaaa ia A^raeiably %Bm than 
that vithwil paovteLmk (3oo Tafeila ZIX}« 
n 
- . 42 
0O2 004 006 0O8 0-10 
IONIC STRENGTH 
Kffsset &f ionic »t»e li on tT»9Sifmm aetivitr 
irat'wftittfttf'ttvixig 2 iH tyw>»ln© M itilisti^t* At 3SP» Otlief expefl-
meettO. coJiaitloiw ntfi »inllfir to ttoat of figuw 12. 
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Wimm 1V, (8)» Efl^et of ur»« on f«3Lfttlv« fliaoreocene* 
< • ) mA i —O— ) bi«l«ito«li itfiliYitr of tyioiimwo in 
pmtoneo of ffloir»lOR« Ttit oon««nivmtioft of irvosiimso md oaorolon 
ifOffo I00ii|/i<l ana 5;ttf/ML mtyoetifoajr* Ott^ or aotcdlt m in 
E:^woT OF mm OH fsRoai-msij: mTV^in 
*M«ll|»«l»<llllrillMIIM»l«tl»»»l<<««WII«l«IM>llllllllM |Wl'l|l>li|««ipil»»<lillli|»lli>|IIM|> 
niw^ sw!!© ^ t i v i t y * 
i»mimiimmmim»m0mimmm»imimmmmimimi0mmimm\m nnw<i miwii 
i>i,)«i#w»«f«iiiiiiii»iliiiiiiiiwii><i)iiili«wi>»iw iiniimii wiiiKinifniiiiii.il «—w—»iiniiiiiii«iii»iiiiiiii>iiiiiiiiiiiiiiini 
a 25*2 ^ , 2 
*»^  11.0 2?#2 
8 0 K3 
'•iw Miiwiiin «iiiiiiiiiiiiii«iiiiim» iiwiiiiiii»iiiiiii«riiiwi»i>ii»iwiiw«i»i«iii*iii<iii>i<««»ii»ww»iii»iii<iriiiii>ii»l<»*ii»» wi. '""« « 
* Exmym activity was seamixi^ cl ttsing H^-lbpa (2 !#<) as 8ttt>tt»it«, 
4 5 
II, wmMitmM mtkimn pimm^ Am wms^itu^ in tm mmFMn OF 
! 
'S^nenQimm miutian (cone«fitr^tiofi 62»^m/^y m^ ttxposed to 
loagyaro OV iigiit (365 na) f&T dlffSBWfJt tli® interval* aad tteelr , 
rcofsoctlw fliioro8C©rKJ© spectra mm dstewains-d la tlie w«^l«iigfeli rang® ' 
300 * ^00 ma* 5rh© excitation ¥airel»ngtli iBas 2^0 tm^ i ^ tfee fluor®* j 
seo?iC0 spectra a » stewi l i FicaJ?® 1^ « Biffereat 6oma of W Irradia* ; 
tio« Uri'ig a sigfiificaat Increase la flv^macews® Iritanslty of th© , 
! eassra© !3ol0:eale iiitlnut &fw c!^aract®rl«tlc sliift In the fliiorsseisne© 
,aa2lma# Xlio aajdaa imcroase In fliiorQSceaco of 3**^  iiaa ot^ sorvod at a 
I Irm^latto^ 6&m of ^5*07 x 10^^ Pb&t&m/ert* \ 
tl|)on irradiatloa of ft(peoit8 aoltitloa of s^oraJtftn W 365 na liglit 
at dlfforent dosoti tho tLuoroseoiiee apoetra nas aotorml^ Dd (iraiMsloni^ li ^ 
range 360 • ^ 0 fflBf oxoitatlom at 330 f»), Tbe restate ere depicted in 
Figure 16* Tbe ehemetorietie siaiifflttiii of psorelefi et k5Q tm ves 
connrertod into two dietinet nexim at M»0 end ^00 fi» as a vcmut of tr? 
irradiatinA, Tbe extent of relative lliioreeeefico at M»0 ns vae inereaeel^ 
vitli a abort doae of 2*8 s 10^ ^ Photona/en^* lather iaereaee in 
iftfadiation doee have ^err l i t t l e effoet on the fluoreeee^iee* It eboiild 
IM noticed that entirely nev flMofeeeeiice maOmm near M)0 m e!»erged ' 
dae to OV irradlationi tbe re lat i^ flviofeaeenee at vhleh increased vith 
ineteafllne dose vltlmiit m^parenUr hafing angr effict on the native 
fluoraaoenoe of peoralen ate Mho AM* 
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and Irimaiated by lonpwwi gV X\m* %yftaiatl<m doMi ( ) 
? • " X lOJf Wiotdiw/earf < ) 33,8 % fO'v Fhotcmff/est^ , Th© 
eoneant^midfi ©f woralon ims 25;tt|/iia In 0.1 « phosphat© baffar 
P« ©•5f STha mmtiafigtli of axeitatlon vaa 330 no* 
3, M»mii%km.MmmmMsimlLmmmA.^^ 
u^^sis i^ iis inpaii®.t©ll f©r ira=«7tfig i©«©s and tfc® aasEiaia ii«i?©ase in • 
<iu^ iieli©ii tmym^ft M tM& eat® m' signifleaat iiie«®.iNi i» l!ltioy0ie#.iffie 
and tijstJifi® of W ligfel-i with afi4 vitls^tit pmtman using ll«*%|sa w 
iTO'bsti»at» (fii^f© 18)» 'Ife© eattelialas® ©ctitS,^ ©f tli® •«iWFa© *»» 
aoci^astd ^ 16 i»©.y €®fsfc m m mml% of iiwidifttioii (33*8 % %0^^ 
mm%&m/e^)» Th» m,%» &t lam of l>l«»logi£'«l mttftXtf vas ealeuimttd 
to ^ 0*0!? m^ ®^n^^ P>^ idfmto* HnAiir i^dntieal aonSitloiiftf tl» ©a^ r^wi 
«etiiri^ mm mt^rmim^ on inrn^^tlon tn pm»®m9 &t i»9oimX«ii« A stmyp 
^mmmm in liloiogieal netiirltir was olifwirvft^  ini t inl lr (n^to an iriRii^ ift* 
tlon doao of 11#2 x to''^ Photoiii/cm^)# SVirtliiy iEiBr®ft»« in iPinaiatSon 
aoso upfeo %5«07 X 10^^ !%oton«/ea^ ]mi»;dits In a i£km <!l0e3*«aa» in 
tutiiritsr* Tho ]*ate of lots of eatoeliolaot aistiiritr in tBis ciuto Mat 
oaioulalO'di to h» %%$ per c«?it per aimtto, ift^ icl!! ia %hm% ttmB faator 
0 •1 
DOSE X 10 PHOTONS/crn^ 
Figure 17. Effect of tJV irradiation on the relative fluore-
scene© of tyrosinase in presence ( —O— ) and absence ( —O— ) 
of psoralen. The concentrations of tyrosinase and psoralen were 
62.1 ;ag/al and 2^ M$/^ respectively. Solutions were prepared in 
0,1 M sodium phosphate buffer pH 6,5, Wavelength of excitation was 
23o na. 
.') 
0 10 20 30 40 
DOSE X lo'^ PHOTONS/cn? 
pz«0Ofie« X —•— ) and < —O— ) (ib@e!i09 of pa&mlmn» Aetlidty urns 
gwafunid ia«tng 2 s^ 4 dopft as subitmte al^  3(F» Oibor cjqpeflffleAtal 
condition* vore us in Hgture 17* ^i^ insot shevs the first ovO^v 
kinstic plot v^ns ycc is tlio per esnt aetiiritr at aaximii itradia* 
tion ^m and 3% is ths por eont artivitar at anr irradiation d»80 
uaod in this oa^risient* 
? 
that ttm lo9B in l»lologicai activit^r as a f^ metion of irraaistlon dosa 
IbUoved flrat order kin8tie«| as shoim in ttia inaot of figure t8» 
^* lt:gs,6l„,Qi:., I^yftl»ri,nlfa,iaciiiferst,tea..aa, ,iite...feiyi,«lftMfi,. u t i l i t y 
J'^a t!s0 esrlio? axtjeyt^ Ufi* It in clefsr timt tbe etmym activity 
vaa diOf<&tisM ttitn irradiated in presomit of i^ H>ralaii# Bim» 
tyroBiame shsiv tvo diffe^ ront aetitritias (eresolaaa and cataetaolaita) 
tts© effoet of irradiotion and iraf^ ring coacontratloa of psoraiatt 
ih#% to 2$m/i^) ima stadiod on teotli th^m aetivitiea (Hgur© 19 A 
and B)# A sifftificajit d©cr©as0 in ez^nolaae aetivity mm obmrmA y%%h 
increaslig psoraloa co?KJ0ntratio«J ®fe m% irradiation dos® of ?*$ x to*^ 
Pl3otofi«/e2?, A d e^ntaso in eatoetxiliisa acti'vity (l^ sur© 19 B) was also 
obsertrod tiitti increasing psowlen coneaiitrationf liowavort n^**©'^  
identical conditiona ttm aztent of daeraaaa nas ap s^raeiatily iaaa* 
Oray hS per cofit loss in catacliolaie activity was ootiead ua^r fsaxiimin 
liait of irradiation ^md paoralon coacentratioa. Tt» loss ia ereaolaaa 
activity »^aa 1.5 ti^ma tima tliat of cataoliolase isBtivity uadar thase 
conditions, 
T!ia aolar ratio of tyroainasa irradiated 1^ tatr«vioi«t ligtifc 
(7*5 X 10^ ^ niotona/ciii?) with inaraaaing ooneaatration of paoraltn nat 
dataftainod ivy tkmmmieniem titration C i^gusii ao)« ?ha fluoraaeanea 
inlanaity daeraaaad wStamxtMay during the iiiitiai increaaa in i>aoralaa 
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Figui« 19« (A), Effect of |>soral#n on tyvosinatM activity in 
pmmme of tnr ii|;!it« Ws ooncdntration of p£toraa«a ipas toried &• 
fWl lmi (A) mw0i (B) ^«1 ;iie/9a(L| (C) B»3 m/eO-t (^) 12#5ja«A£tt , 
W 25«0 M8/n&« Activity ims a»asuf«A using 2 ^ tsrnsciiAo a« mUfltiv^ 
?l^ aoltition* vera pi^ oarod ifi 0«1 H soiSiaja pHosplmto tmffor pH 6«5* 
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nmm 1% (!)• Effect of panfalwi on ty«jolii»s« activity in 
(i) 2$«e;ttiAa* Activity was mmm>tm%m ^ al*^S*«KL.I2 ^ I T K * 
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PSORALEN CONCENTRATION X IQ-'M 
tstfiaso* 
1 ^ ft 
faww w^iwidlated Ur lomvtm m light (aoMt 7#? x 10*^ Jh©t0iit/etff) la 0.1 M aodiua fHosBlmtQ buffer pH 6.5t « 0,l8. 
meraftsHM ©©negatrattont ot po^tvam viis adiaed and t|» fltievtceeiiet 
2 ! ?^®I^&y V^ ei«iyp^coae«iitrtttloii at tu»jiolnt of intorMetion 
V9M /•OX tir^ H» ^xeitetiofi mtrelenith %m9 296 iw. 
56 
e^t¥B»tAV9^i»& tlMir»«fl«F }me&m Gomtmt* Tvo lima of tlie mxem iiera 
P«or«3UiMi« n^»i8 tM siolAr f«itio t>»li#o«ri psoralen m& tyrosttmm undei' 
tlie influe^ico of longimnm ultra'O'lelet ligtsfe was found to te 92* 
I I I . KXIIEXIC l»«aAldSE3 IJT IHESS^ ICE AilD ASii :3CB OF OMH«VIOI.Ef LIGHT 
la orc?si» to cfusracterlsft th® affinity of tho ©nz^ m for i t s 
giibatratos Ctsm^si^ s and aoim) ia pr©SQ-iK«j tm^ aibsenc® of W l i ^ tilth ; 
and witl^ emt psoraloiif ©ffeet of iju1»strate aotioewtPiitlon on th© croaolase-' 
I 
&fiA 0at©0l^ la«® mtXviti&s wm stu^ Uod*. Bo0tiit0 m^ gtv&n in Tabio IV 
m^ tismm$msie Baitt i^oto in X i^pure J^ l to 2**>» ' ! 
I'aoralaa tM. 9SL ^^^ ^ offset on association constant of ermwa 
with tymstfm m ©iri^at fmm the Ea iralisi l>©ifif 2*2 x 10 M in tlio 
•|Mpft8®f*ce nn€ aSis©.?ico of drug* ihrnimr^ Ka for dom tindar tiieaa j 
oxpayiciefitai eonditiona vef« k^*f x 10"^ M and 8»3 « 10 H in absanca ; 
and pWJaanc® of d«ig fospactivaly. On iawradlation of ©nayaii lay vdtra* 
•violot llgM of 365 ftSf t!^ Talua of West was aignificantlr doexvasod for i 
iMtti ths auliitratast %im ^emm^ being 1*5 and 2*6 fold Ibr tjrRisina 
and dopa faapeeti-tely, ^ j^ is ingly tl3© Ka for dopat vlien tjrjnosinaaa 
vaa irradiated in pwmme of |isoFalan« reiaainoi unehangad vhtl» h^h 
l ^d daeraasa in Ka for t^rroaine was notiead* 
Tha affaet of aavan ii»n<«coa^tativa inhibitors on tba bioXogieid 
-57 
ttSBM IT 
I 
Engym cofMsentration 1#56 at 10**^  taoleiA pH 6,5 ' 
•iWiiiiiiiiiniwi^iimiiiiiiiiiiiiwiini woni imi im <ii »i iiwiniiiii iini w IIHHIKHI nmmmimmiimmmmmmmm m i» nwwmiin—wiiiiimniiwmiaw , 
Cw5soiaso activity* Catocliola»@ sBBtlvlty** 1 
MWMMMMMIIlaMWMMaiM* 
««i i imi i i iiiiowii »imiiiiMiiiiiini iiMi»ii>iiii>««ii>ii«i«ii»Mii»<»iiii»<««i»i»M>«wi>iii^^ • I — miiiiiiiiiiiiiiii»»iii»in——•iiMW 
%iwizipft<liftt4 i^ 2*2 2*2 8.1 V>.5 
3E«Paaiat0d ij¥ 0,5? 3,3 5.0 
* Tyi^siiMi fts attbstrftt«» 
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i/CsJx IO'^M' 
figiiiv 21, ^ for tyitialnaset (A) fio%lrx*»dii^ od« (B) ixml&iXf 
tod, Thtt ensTaw eoacontvatiofi vai 1,56 x 10*^ M and miliiitraito (tsnbsifii) Godeefitrattion varied fmsi O.t to 1*0 » ^ Tbe aoliition* 
v«r» ixrtiMired in Q.i H sodiua |»}io»gt)&to ixtffcar pH 6«5« Irradiation 
dosa was 7#5 x 10^ ^ Pho^sis/eoF^ velocities ware ojcpressed as 
aboof^^iea at \m »»« 
53 
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Itmire 22« iCa fbr tsrvoalnaiw in preaenco of p«»raloiii (A) nocu 
*>»2 ;iig/!:4« Ot^ ier •JC|«riia6rttail aetails m in Figuw SI. 
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i/(:s]x IO'^M' 
20 
-0-6 -0-2 0 0-4 0-8 12 1-6 
1/CS3X 10'^  M' 
20 
ted. TbB cofrentratlon of @n«yii» was 1,5i6 x 10*f H aM that of 
SttHttttit* <«»pa) ^ailod f«oa 0.05 - 0.7 a^ l, Th© soXatJbas mm 
Stparad^lii 0.1 H p!so«pI»ate tuiff^r pB 6.5. Irradiation a©«« wa« 5 a 10'^ I»hotoa»/ea% Voiocitio® v®r© ©xproased as absox*boaoa at 0 ittsi* 
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i/:s3x IO'^M' 
1-6 
3^ i«ur» 2»i., Kit for %7V98i?iat« in pfQ9enc9 of psovalMi <*> 
irradlKUtf, (8) inr«(lli^4« The eofie«n%r&ti«n of p9oral«a vas 
«>»2 ^ig/Ba, Other oacperlaentfii ooiKlitioat as In ^Ipire IS* 
noiw 
aeti '^i^ of ifittblim &n& irx^^imted tywowtsn&m la peenfmae and tibmme of 
l>sora3.et was atuaied mnd tts« resiats «P® giwn In Ta!»l» 1?» It la 
indleated f3m?n tli« data that par cef*fc lahtljltlofi of tjrroslfwuia activity 
for difffewnt inhlMtors vas gtnof^ly decraaood whan ttJa eni^ sriB was 
iri«diatod« 3ijiiiariy a dacpeaiia irs tjer eant inMljitiofi of tyz^sinasa 
aetivitr v&n Also otjsajnrod «!':0.i i t was iiraOiated in the ipreaence of 
pioralaHf hotieirar« in tbis ca^ axt-o^ Tit of deci^aso vas com»ax%tiira33r 
!i!h0 irslua of I I tms astcr^ -sine ,^ for thipuyacil nm glutat^ io.?i© in i 
proscnce of psorsAen and mitJanQatnt i?ra*!iiition CSlsbl© VI), Tiio 
©xfjixl-'a^ intal ohmnvntijQm we*ts plotted apeor? i^'tg to tta 'mtho^ of 
LlnoTO'SEVOs' pnd Biiife (70) a'lfi tte valii© of fS mm computed tmm tfm lOLope 
of t^ © stralglit linos (Fiipiw p.$^ 2S}» FOP thiott7acil| in fireaonc® and ^ 
a&sonee of psox^eiif tins Ki wss 3x10 tl» ibvevaPf Ki waa ifKsruasad 
to 11#8 X to tl on irm^-tiatJba Ijgr tnr ii|*l3t. Intes^ttingly in presance 
of inaoralan and aulJSB^^nt ir«i'''l'^tloRt ttso Ki was In significantly 
decreaaod. 
In case of gliitatMonOi tf»o xredttia of Ki iias incrsaatd from 
6.5 X 10*** to 16.1 X 10*^ H on irradiation by 9V ligHb* It i» tiorth 
to isantion the incraaaa In Ki fox^  ttiiourasily aftor irradiationf naa 
rolativoly higiK>r than that for gititathiona. 
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#?! •mm V 
iFuscf OF tmimTmm on fiaojn^iss ^c^nnrr 
! 
PKiriI«n eonctntiutlen 
7#5 X 1C5^ ^ Photoai/cai^ 
MWaMiHlMW«l«<ilM»WillMMIMW^^ 
lahiMiio?! (I)* 
millnliilliriWIIIWII 
iiwm«iiiiiiiiiiiiiiii .11 >iii>iiii«i>iiiiiii»»iwiwiii»i'iiiwi>WM'M»>i»<>iiii«ii)iiii«>^^ \mm»m0ttm>miiin»tiimiiiftmmmmmmmmm 
m.k^ 
Oltttftthidtie 96,8 
Ttiiottvaneil ?*>.8 
C|rit>tifli' 96.*^  
Ageei^ kie acid 9©«*^ 
aedliai ABid» ^ • 2 
i^mtfj^tmtimmaL 9w«8 
^1.5 
56.6 
55*6 
95*2 
79.3 
96*6 
95»0 
57»7 
96,6 
0898 
78*8 
78,8 
* llasFoe vas lfieiitliift«4 nl^ti ^ f l^vvnt Ifthibltori for ono hour em 
ttooA th» aetiii'itr ^f^ mmKoftL ualtig f^ nrdsint (2 js^i) as aabatrata* 
' i? K 
tmz ¥s 
vmmmi'B. comTA^rs imu TtmBHtjm 
pa 6«5 
mmi0m»m»immmmmmmm0mimi>mimt>iiiiimtmiimmmi MMM 
Ki (fO^ M) 
•••MIHW*MMMI«MIMII«IMHHM 
flil4>ia]ra^lJ. CIlutmtMosMi 
HI* m nrwwiiioi «iii>>iM>i«i<>iWiiii«iw»<ii»»«iWi»iiWi»niii—i»m 
MMMMMMnvMnlM 
m Pioralen 
%iwtPfmdiated 3.3 
Iipr*aiftfc«A* 11,8 
2.9 
1#72 16,1 
•MMMWIaiMMWIIaMI •MMawawMn 
* IrrftdifttloA dost 7*5 x 10^^ Fhot^nii/em .^ 
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/CSaXIO^M* I/CSDXIO^M' 
eom^mrt^Um of gXtttotHiotio m» 2.9 z 10** \ Oth&r mip&riBmtsiX 
coiidltSona new oo in Figufo 25, W noiwiriiiaiato4 tyuoaiaaao 
_ _ _ 6 7 
m* EjOTcx OF i^i«^AVE 01.TMVI0LLT tiauT OH i:riaBi3^Ks OF nm^Bum 
I 
tOMottmclly om of t!58 luUilbltors of tyxttsliaae, was Irrafliateil 
for aifforKut donm txn6. OV aija^rption sp©«*tra imr© re^^rited (Figuie 27) • 
' Spectra r^e**© el.'awwjterljta ^^ itfe a usaxamiia i®ai* 577 i® a^4 ® sharp 
troiM i^ iiQa3^  2M-2 aa« Inc^^aaLic 3^oa® of Irmdiatioa reflected tfy a 
sllglat l-Kcrea-^  ia ft!>3orba.-ic© nsar S77 aa tiltl^out QAQ^  stsll% in TmxiMii% 
l-owoveri JJV alssofpfeioa spoetsm of thiouracJl Irradlatna in ppeanfic© of 
• aiS^tcut doa®s (^leix^ 28) iaaieat® a siguifleant d©cr©a8® In 
* atJSDrt»arie« ©t 272 nai» 
TI^ B^ latraviolet absorption sp@ctzuai o^ di^thjadittiioeavbaaato 
has tm chaiactesdstlc maxim, at 2?8 ana 231 im aaS two ^atljictiw 
tfoughi at 236 and 270 tm (Fi@tty@ 29)* Ai a result of i t a Irvadiatiott 
t&T diffor^ot doaaa a notaMe poftitv^mtioA in spaetnia wat obaanred and 
tlia aacnitudte of aboovption at i t* i»axliia i25B im and 281 m) waa 
aigdifleaatly daeraaaad. Irradiation for a higher doaa (22,53 x 10^^ 
£>^ototia/ei^ ) reaiilta in tlw eom>lata diMifipoaraiiea of the fina atmaturd ; 
of apaetfiia thamhT a lAatait rsglon in tha w«ralangtto 2^ 8 nm to ^ 1 nai 
dtvaiaped, A sliibt shift of ^ nn in ti^uffh at 236 rm waa alao obaarved, 
Zf«adiatlon of diathyidithioeaf^aiiata in tha praaanea of paoraloa 
I<f6»90 X 10^^ Itiatana/eot^) waa eharaotariaad bjr a phanoatnil iiMsraaaa 
0.8 - • 
/ 
4^  ^ ' • -
07 
*if 1 
0.6 
U* r* 
L I 
p' L I 
f 
1 
1 
I d 
0.5 T 1 1 
LJ 1 1 • 1** 1** 
o tt\ •M 
z \\\ •''/ 
< I t * ill 6 
cQ V- .'// 
oc 0.4 - \v- ijj t 
o % •''/ c/) •'// !• 
CO % .•// • l 
< / / / • • 
I * 
0.3 Y 
V 
\-4/ 11 \t 
l l 
I t 
0 2 I t 
V 
0.1 
1 1 1 
• 
1 > 1 * ^ -
68 
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fimjeo 27» Bfl¥et of W iivftdiation on thioumci3.« The 
eoacoiiii^loii of tliiaiir«ell mis 0«05 a^ t in 0*1 H sodiua phosphsU 
HtSy 1 10^ Ihotont/fi?! ( ) 22,53 x 10^ ^ fUoto<in/ea|i 
0 3 » 8 X 10^9^P6otoiii/en2 mA { ) ^5,07 x 10^ ^ 
WAVELENGtH, nm 
. ^^^^VtJ^* !I^?$**S' E? ii'Widlatiftn on tMouwicU In pretoneo of 
»ti»tp}iftt« ^ff«r pH 6*5, iMf irf«di«t«d for differ»^ dosesi ( -—r • - ) 
— I ( - .- - ) 11.27 1 W f Pho|oil»/«is^t ( - • - — ) 22.53 X 10^^ 
ihl^ « 1019 9hotoai/«s% fhi «btov|)l^ lofi t^ r psoMlon ims o^rmm W 
lalciite ooiPfftttpooAing oontxi^ l ma^o* of pmmam m biai0f«* 
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The eone«.it^ti«>fi o f <5i«t1wldltbioc«afbaimtt wis O^OS? f ^ Hi 0,1 -^  
», I r r ta i la t io i i dbfet (*« ) a«3 Si i :::--• I 
> 
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in abaofptio!! and a cos^ete ehai:r« In t}i« eharaeteirlstie spoetm of 
tbe oorspofitiKl (Figure 30)• Tlie elmng@s Qb@@rv0<l er@ tim dtm^ppe^vmim 
of o£M 0f i t s SQXiauis at 2^3 fnaf sMfting ot aaxisia at 281 im to a 
bxt>ad absorption at 27^ tm an^ a sMft of 10 sm in ti^ugh at 1B6 tm 
to JS^ 6 lua. On incy©a0itg tto« i^yadilntiofi iose (2S,17 x 10^^ 
" Photona/ca*), tl:© aa^ tant of absorption trns found to aeoreas© %fhic!s 
aiglJt bo due to t!»i d@compoaitio{i of tlio Comdex fofrasa batvaen 
psorsilon a'la disthgrl^tlJloeai^uat© aa a wmilt of iftitl^sl irradiatioiu 
• tliQ' ifibibitirtg capKsl'^ of vtiriBt^ of ioMbitors of tyittsina* 
tjfisoslnaso 93^t«s irr^iatad trlfeh ana wltbotit psoralen van at«<iiad 
(fal»l« VK)« Xbo ijiblbitarr eapacityf of tMouraoll, gltitatMoaOf 
cystaino aid aiatlQadltblooaxliaaata on irmdiatioa ia pt^ softc© md 
abSG^ a^ of paoralan, nas not Influeicad, ifiSpiU of a aignifieafit dmage 
In tbe ab8on*ion spectra of thiouraeJl nml dlot!isdLaithlocarbamat© aa 
a rastat of irradiation* 
?• COmjHH^ lO^ I OF KUtm 
i» Myacaaiiaitii Q§i MMStmsiimmMiM 
Tha roQuXts of paXyaiersaaaida ral eXaetxtsphorasia at pH 8*3 of 
nativa and irradiatad tyroaiaaaa in isreaanea and atisaaoa of paaralaa 
M« ahom in Figiara 31, and tbair ralatiira aobiiitlaa in Tabla VIH. 
A aineSa^ sharp aiae of trmsinaia itiidar diffarant axpariiitantal, oonditiai|a 
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FigoM 30« EfiPset of ^ iiTAdii^loii on (!letMdittii0e«rtMaato 
in prosoaeo of psovnltii. Tbo eoneontrstions of diotVtdithioeai%«B«t« 
tad p«»fftl«il ifoi«i 0«05 n^ ifcA^  10 m/^ mspoetlvoly in 0» 1 it ao^tia 
pli»i^ ilMKl« '^m.ttmt^ pa 6*5* The n^oonvtioii ^ psomloti %ni« oTox^ ioao tr 
tskiiii eomsjpofiiiiif eontvoX t«mAos of ptof«i«§^«fl blan^«« Irfttdi^. ^^  
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tmM viit 
Ba vmBB OF Tiao3i*ma2 
iUfeatioit of flo«r of eurront f*oa ^w to 4v» 
iiiii»ii»w.i«niiiiii>iiiw—wimi iiiiiiigiiiii («iiiiii»i|iiipiii#wi««««wwii><iiii»iMiwiiwi>iiMiia iiiiiiWMiiiiiitiwiiiiiiiiigiiiWiiMiiiiiiiii^iiiinini inim—wiMiiiinwiiiiwi 
• iTvmSiiMijan aott 7» J x lo"*^  Phot^tm/cv?^ 
.7 5 
lrraf!iate<l tjrosiimse in |>i?©s©nce of paoraGtent (U) t^rx^siimsw 
v i ^ * ' •i% • \ 
• - ' f ; * Mk f 
' • ' • ' 4 p. ' 
A B C D 
- 76 
tma ob8«rv6di« Bo^mmTf the r©iativ« uiolilllty of the emym mM 
tmr^t^md affc©r irra^aiatlett in py^mrveQ and al»aorteo of psoralen. 
20 ^mi§sSbMWirM.tmi§Umm .feg toM^QuuPimn^Mu. 
Irraaiatlon of tyfotlnftit aolutioa l«r 365 ^^ lir:t3t inci«asfts 
tfe© imoc®i?tifelllty toirairdft tjyptlc digestlont 3mfl©ct«?d in tem» of 
iaciyf^ afle In absorption at 570 aa (FiiniTO 32)* A 12 per cent felgbor 
volu® in ca^ of tryaaiated protein vas noticed tjfeon cosmai^ od '^'ith 
nox^ t^al eontfol, 2!b« tiyptie suafCo^iMlity of tyj?osinas® in tbo 
lMP!*se.ico of psoralon was signifieantly dofireasefi. 
t i . mwrnrnQmrn vnmmmmmmn m r.wtm 
5?!J0 effess reitcf ivlty of ?inti!>ody raised tpslnst nativa tyi^sinaso 
was clmo&isd ittth n t^iif© enarw *^?^^^' '^ itft inrndiated tyrosinase in • 
^vnmme. nnd abssnco of fsowilen <Fif!;u,re. 33). I t mvIKi !»e eoneluded 
fton tfeii i.'SR!tt!iodiff\ision pattern ttmt irradiated tyrnsi-iasw in pp©s<!tnc© 
arid ab90t:ii?0 ©f ni^ o^al^ n did net ett>s« react tiitb th© Rntibo^ raised 
against natives ^imymt 
- 7 7 
20 40 60 
MINUTES OF 
80 100 
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120 
tea tr^niT^^ ^.r^ iwtis.ifoJl|.%:s''^^^ 
in pP9timm of i>0Qj^t« aftd C T O — ) tiypsin control. Irrmdlation 
dot* vfti 7*5 X 10^9 Fhoto«i/«aF# 
- y v - ^ ^ ^ 
tfTontrnm in ^mnQm^ aa^ a ahmrn^ of pmmslmm Aattgtn solntloiit 
^mr^ kepfe in ^vl^v^ ,tfell« ana th© antlstfiia ia t!i8 eentral mlll^ 
Tim pmtitpiMin ltm& v&m allowed to dw©lof3a-f©r tlioiit SN- Ii»ar8» (A) nativ© tjToninmm^ (B) tn^atate^ t^i^ainaaef <C) tytt^ slnais© In 
pmBQ'me &f pmmH^n tmd (D) tyrosiJimm Irradiated ih^vmmm& of 
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IV. Diacassiov 
I I 
I j 
1 1, l!ito3W5tioii 'istwon PsoralGa ami ryrosiimsQ In mn^mo of tlV X.lgi*i j 
! 
, tt £9 ©".-IdO'it fwsfi til© romsllJS tliat fus^rsltfi iofc©wicts t.iltb the ] 
j o:isy::»» *iSp>i5u.Hi of cl:?iS9*aoplioric TBr^XMnQ in loMjr fiioleetric solventa | 
; rosalts 11 a .^©ereaoed (cpergsnir]^) ^ti^resce'ieo of t t e dJi^-^Jouliorei • 
I o'^  o':WT'^ I'-i'licatos t!:i0 ^os t^© tiwolvo^ieiit of ?ists.'mtlc oaltio acid ; 
rosi'luas iti t!^ iiters^tion of tyrosinase vitfe ^sofnlea* Our prolisil-
• tiaxy stMioa o» intefwtioa ©f a^odol C0ii>ouii€l (tiyptoplia'i) i?ith pf:^ttileii' 
indlcatad a slgfilflPimt gus^Mne In t!'® fltioi^ncesice of c?iiioiaopl-»^e | 
: (lU^a). '^0 asaaclatlo?! coast-a-it tras f1@t0rmin©d to 3^® Bm^ x 10 *r^ 
I 
vhich co?wlnelngl3r indicates tJ^at tfee coajdlejt of paoffilen nnd \ 
tyroBifVkm la relatively gait© stablo« Abo voiue of free &mv^^ ! •«•! 
ttio avalliita« Ofiergy roqalred for tlw foriit&tion of psonCLciA • tjmaifmm 
ooiiqpilexi was calcnilated to be .9 ^ i l / a o l « vhijsh also aupiiorts tht I 
i ' 
I abova eontimtiofi* Tha affaet of paorolan eoncantratloa on th» ansysio 
I 
I f»leeula vlth respect to Ita fltio?oaeafica eltaraeteristiG %ra3 laee 
; studied* Masdiiuis qpienehlrtg in fliioroseoica of ensjmia waa at a ooocantri^ 
I tlon of SN" X 10**^  M, fha oalar ratio batvaen psoralan and tyrosinaaa \ 
was detarnlnad to ba 77 at ]>H 6»5i indicating thereby that 7? oolea of 
I psoralen Interact witb orie aole of tyfosinase* 
i 
I 
8 0 
ffm « f f^ t of pH on tn© coa^®x !fei??ialioii 1setV5©®it pi!iona.«a sirtd 
' t m enay« iftdicatat asi Incwas© tn. lolar ratSd wifclt lucreas© In pK 
Sine* loaiafttlofi coisstant of isi^aisol® grottp of p»»telfi 'noloctiX® i« 
fioar 6| tl5®- mmimm biaMug of |isoi»el©ii oJb # l 6, ^  ca^ b® ascribed to 
possiM© 4!rffi£il.tps@,'!ij!ifc of feltfcidlfi© i?@QiSii®g IR ttB MMifiS pToaem* 
It i s of i.itoi?©it to seo t te effect of pmr^mt coiieoatffatioa oa 
iKstli til© <sreaoiaso and eatoct^laa® aBtiinti®t» At pH 6*5 (tiso o|it3aia 
pS for i t s iiloiogiGiil^ aietteity) tfeo iaef??aBe i» botl i t^ activities -ylth 
imr^m® i a p»i^®fi coiwojitiratioii suggesrtJip tisat tlie bindi,ng of psoralen 
to tfm •(^m^^^m doeroasoa tti© aetiiratioa o^Pf^ of ttm reaetiois* I t aar 
^ i»sti5l®teS tteit i>so.«il®si f»sr aut as a .atiiMla.toi' fox* tis© eateolioiaf^ 
a'vJ CTOfelsoo aistiiritios of t3ritisl*iii3©» Suets stiaslatoF ©3? wtiTstor 
cm te siiQwsctei. ir» ^yotelti© l%m%m iStMriit itBiettiTo (^|82f1k5)» 
! I t »oaS| ttiOf©fo», t t e t tM ©etivatl^ft of tyfo@iip.st actiiritios ^ 
' riso^ti®!! Is o » of i t s l^^rtQut pl^ilologleii ©fffeet at tl-^ s fioieajaar 
Xa view of tlii o^aosfmtion tl?at psomiefi i^toraets ^ith tl's© 
tyt^^ainas®! ^m ^ s o tri#a to sl»^ tfe© fusttir® of iritoi^ctiori of paor«l.@B I 
tfitfe th» ®mfm aol^ta.®* flit salt ®»»®,fitratioii ffoa 0»O1 • %i H Asoi-
«}ot infliuifioo t t e flitof09e@nod of poorailai « oasi^w oon^ftx* "^hm wml%^ 
imggsoftt titt involim^nt of t^^ajmitebio ^ a sliort imniO «loetf08talie 
IfttoriMStloiiai b«ewi8d ttiia mmh of i i a t eofieofttimtlon i» not exptetod to 
®fl%ct tfm lfttt«r interatetiofi* Hio firdmi^liie intowictioiti on t l» j 
otiior tmM aro iinewi to bo staAtllisod in a polar solvontf tho t taMli ty 
Doing dij^eetiy i<«lAtod to tlie pQl&riMy of %h» ooliront* "Sn^r the 
pmmm ojcporiiisiiliii eon^tiont i% Imffor oontaining 0*1 M so i t ) | i t i s 
olvficms to eonei^to timt tf^^tmi^Wxi intofwstionfl msr f^W t^ a«|oiP vol* 
-.81 
I 
tt^M^ticiei to sioltetilmif Gbamet^Httie of pao.i^®ii, ttsa p^ assitiOli) Infolire.. ' 
*mn% 9f ftfi».^ti£i maim mm im&i&mM Qf tiyti^ntrmm mt M^Tm^ntijamA 
liiii tarn t»©«ii sli©«j,» It is of i*^ t©2*©st t» aete t^st tlKj b l s^g i e^ i 
gucti^itr of tyfosliaso is lot affeetad bjr ionic strength Ca»01 - D,1) i 
i ill pr®»e.?ie© aM f^ seiie® of fa©ral.#»» It is o'&vious- that tis© ionic I 
j «t.fiiiigt1t @.!i|i.o3rsd ¥at m% suffieieat to aUtsi^  .tla© iiit©gylty of ttm 
i 
' rsffecst of uf*ea oa '.-te c©,!ifor5»tioi aai biol®i*ie.al s^ t i^ t r &f 
; tyw-sinas® ia pf^ sone® ani a^ sejie® of i5»f^ ale!i v&s al-so studied. IJI3© 
; I>l0loi!i€^ wti^itF ®^  tyisooi?ms® i® e©'^©tely lost ia 0 M iait?a, irMcfe 
' is in ac!»e©'^ !it witB t te rtsolt of E®i?t©»a itLiX» C^S), laeroaw ia 
. fiti©i^ is»©iic@ iriteaaity was tr^sta as itimttimf^ pai^aaater, fte l.0as ia 
th® liioloi^ieal actiirity of an aM53^ » a&ltetsi© as a is^stflt of clieaicai 
' d®!iata2Uit normll^ resists l»i. t!i® iilturatiofi ia tls© uniga© M0l0eic.^l3r 
aeti^© coafor'mtioii C7)» In prasems© of p9o»J.eai tli® ®ff©et of vtmrn 
. ©a aolspiaat* <5€ififorf%tio.ii oM tiidlogicaPl aetivitr was signifiCRiitly 
; aeei»as©d wMcls. ttro-^gly «.gl?®«ti ttiat ttm 0jm$ m%9 m a i>f^ t©cto# of 
: the ©imffm nolecid.* under tlws© eoiiiitteas* 
\ 2« liit«Fwetioii ittvoin ^aonien md tfmslmm in i?maQm% of Wi Ligtiti 
SXm9 iMBtmtian of pmrmlm witls tyi^sifms© inaiced W Of ligJst | 
Has tlm olije«t of th« ttitl^t ^ ^ fineroseonise speetra of tsrxbsiaaio M a 
f»iieti»a of iffiiliatloA ao»o HAS atamsi^sd. the »il«kiire fluoroseoneo i s 
iiioi'OMiod tfitli inofoftfo in itt»aifttlofi doso vitliomt aiir eluifiotoriatie 
»hili in tl'mmmmmm trnxiim^ k Biaxial ineivasa of 3^ por eoiit was 
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diteeted a( tfm telfheat. S.r»llatioii ffes©. This ificr®.a9« in tlmr^memm 
i i attributed to uftfoiaifie of ttm *l©ruae wisieh yontats ia the ©jcpssure, 
of ch^oaaphorie resiaues ta the high dielectric m&d.i\m (imter). I t i s i 
of iffltoreat to Mpsrt tt^at pooralsa doe^, rot s^t a» a plioto»se^?i9iti8er, , 
I "becaus© tjrosi^mse i«mdtato«t l^ i f,iv>8C!5e© of pnoraliwi «loes m t alidv em | 
incwaae in fltiorescenca ifitoisity* 
; i 
'i?te fluor©9C0!iC0 apcctr® ©f psoraleji esmoed to different <tos@« 
. of irra>liation abow a signifiearjt shift in t!i© cl3®raet©riotic raa^ Eisma 
(^ •50 fia) to liM) asa wit!^  an a<Mitlo?ja3. tsxn^ at ^00 na» '^ Iso l a t t e r 
fl©\'@lop0d iato a imll ^ f i i a d poo&i tli© fltioroscoace iat©naity of tiliicls | 
ineroasad irltfe i^f^raagiig irra*5iat.Soa tios©, Xtie pliotae'ieaieal translbr* 
. ••mtio.n o.^  pf'aralon i i ta i©v co'^U'i^ sbatilin fltfesreseoiTe© at *K?0 na 
I oicl!* bo casi^stod,* mtPairiolat ifKataeea CfjlittimJ o-* f>mralea i!ito ' 
fttf^wiarie acid and psoralen d l ^ r Ms alra-a^ tsco-a roi^^rtad (*i"7#1^ 1)* 
' I 
Xa vimt o^ tho obsarvatloa t!';at tl'?© lataractioft of paornLlen xtlth ' 
tlM ansyaa witliout irraaiatioa iaereaaas tlio bioloEical activityt tli© 
affect of 3^^ J^ light oa biological activity of tlia oaggrae in prosoaca 
of paoralea nas also iatmttigatad. I?ra«5iatloa in prooGnaa of paorolan ; 
^ lovart tbo activity at a comiaratiimly fastar rat© and i t follows first 
I or^lar kiaotii^a* Ootfevart tb© rata of loss ia a e t i v i ^ ia iacra^sad 
'tiliicli aight ba the result of iaemasea ^iadlag of aaoralon with tha 
I onayw* Ineraaaa in hindiag of paowAoa with tsrrosiaase as a raatat of 
I irraaiatioa haa l»ean cleafly shown aad will he aiacusaea la ter . The 
jrasnilta saggett that psoralen has no photooxiaativa of feet on tyn»sinasa 
I in preaaaea of ultraviolet l ight , iaveral contraiictoty reports haira 
appeared rojfardiag the j^ tosanai t i s ia^ bahairiaar of paoralaa with 
biapQlyaera. Hvvtv^r, Aadiehtei^ and Santaaaria (85) sfmmd eoiwliiQiiielr 
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ulitii ©iiBpw«<l with otiiar plsoto^^a^ii? wtUsfemnees lUt® fS6t!^ ©n© lJliit» 
w»tk%r» mm f i^n&er mMgrm^a hw OaAaa^ lib il,^. ik^^im^ who ®^i«ia 
kHXi?ig effect of xaatlsotoitla ©a !wet#rsa ait 365 na ^as iJidtiHifiAsut ©f 
ttj® %^TO3ie© of oxy^a* 
TI10 lem in totoJ^slie^ activity l i pmnmim ©f psoralea aid 
.mibs#fpeat ii»fiadtotio% ttmrnfom^^ m^ l3o &© to dlPset i?tt®raetioa 
batvwtt tfio tt^ »actatits» It fma alrear^ b@©» Ql-^ im oaill^r tteat tli© 
bl^fiiig of |ia>?a3.sa la prtaeM® of Of li^lit iw&mm^B tfm aetitlty «f 
na^ie, I»i»f02», fiiftf'«i' immBm to blitzing of f ^ f ^ « m mi€mn% tmm 
tsl:» miiaacii^  of i»1.eci^#s ©f tiser??!®!! i^lcto biait tiltli ®fisr» Cafi. iae'Wiaa© 
fmn 7S t0 9^) iactiwact ^ i3»a'iimtl6ii teisii: ass© loca3l mntemnt^ttA 
rlia«gQ ^trr n©ar to th© aette% fiit© ®f tyi?oisl%3i® ytMMti finally Msults 
In tt« dscroas® 1*1 actiirif^* 
Xiaetic Pft»mtc!i!^ in Pmmrm® ana ii^atnet of W Light t 
E 
Ttm aMllty of tF^^sinas® to eatalys® ttus amaetioaa (eypsolas© 
and eat^oboiase) is an ldit«x«stiiui pf«»|so3^ y ami baa atimilated mmh 
mn^aeK Intaimat of so'vtihal iioflsers iiaa eaf)ttf«>ll to clmnietofisa 
tiativa 9it»t foir tlie tvo «»b«trates Ct^ x t^ifift mM ihptd* In tha praaant 
•tn^fti ditamioatlon of ^a imlmaa fbi» tyvaaitia and dapi in praaanea 
and absooea of Wi light fiwo«ura tvo indapafidofit aetivo aitaa on tha 
anaQTM ml^^^viiM^ iiiaiiar ooneiualofi lisvo alao baofi mpartad tqr 
I3!ra8»iai> and Qaifaoii <35> anid latar W ^Maao ill ail# (t37>* tl»s iCn iroXua 
Dar S^ apa inaa iBiafflKttad uliaa tymainaaa vaa i!*i«diatad in pp&9&iiiB9 of j 
p9om3.i»i» %if«ffar, for ty^aaifia tlia Ka waa iaevaaaad finaa 2^2 n to M 1 
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to 0*5 X 10 ^k ^sls obsenratlon utieqpil'wacelly suggest* tm diffearaat ' 
aietiTO ceatrss la tho amf^w sjoliirtSl©* '^M radiation iaduco*! decreaa© 
0f Km ohoerwA ta the preaeat sfttitiies l^^^ies that the irradlatod ensysie 
l>l*id© tiss aubstrato caar© ntro'igk!^ tMa aoea the riofvirmftiatod 
tyftislaase* similar otissiratloas tmfo beo^ ?i imported roceatly W \ 
«^to (13^) on irra'llatQd Iiuctie :^ !t3rd2?e>^ ena0©* 
I 
: x^ x>fjat© a^y iiGUtlonoa by ssveral iis^ostiuatosss (76t66,1^i131)f I t t«s I 
i ttiotight o^ int®3?©st to 0tu^ tSio l?thi!3lto*y effect of sulfhordxyl i 
I ioo i^sowi^ o on tyit»sia0j3© actlirity in p^ fQ e^jiico tiail alsoe.ie® of paoraioai 
i ^ t ! i mt«! tritfeout W i^m?liat4oa» Go'iopalijr a docr'^ -as© ia easteat of 
. i:i!jibitio!i W tlilol eos|K>iiij!3 was o^sorwa on irnif^latea tystjsiaai^, 
I ulitefe Piifilife 1)0 Ofi©mit©tG«! dn» to e^rtala !»«5iHcatlois ia ttse Goniloraatioi^ 
; of e m r » cis km feooa iw?"oal©d fof several other protelas aad ©aarass 
' (9), S!|K> estofit of lalJibltioa after irra-.'llatJo?i of ©tssjra© la sjrcse^ rjce 
I 
^ 0f psoraloi i s lot offectoH to aii' approclaMo oxtofit, S'lall chruitjcSf 
^ if aiiy caa bo aucritett tiitl!l*i o:q50t»i!^ nto3L oritir» 
In the- t>r©8eat stti^ios t*je Ei vnltto hm bsoa ijseroased after 
irradlfttion of tho omsjrae* ^be c!i®ii|!0 la K± 'mlvm fnay b© duo to 
altoratSon aear tho alto of inhibitor bifidiig^coaaotitiontly, loading to 
change in confftraation of e«ia3n» muloetale. The deterrainfttion of '^i in 
preeenee end abeenee of W irradlatSoiit with aM tiithout pooraIeii| fbr 
tue potent inhibitors of tyro^inaio (tbiouraeH aid glutathione) I 
indleated eertain modifiBatien in ens5r» laoleeule^therebgr Jjnereasing the 
aeeoelatlon eomitant of ensTOe and tho inhibitor, tho Ki trsliie for 
thiouraoU in preeenoe of paoralen after irradiation i s not luereaeed* 
The reeults fervour the fioettilate that peorelen proteets the enesme 
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9nl,«eiia« i»o& tbd damging offsets of i^iatlon in stieh a va^ r timt tbo 
ftSSQGiatiofi eoftdta t^t for emym and Ifthibltox* i s not «ffeet®^ 
It Ims boon tsuggestdd 1^ mm^v of imrestigatora tliat tlio 
ineieaflod ntelanisi pig?^tttaitio!i vift&t T>9oreaefi aaml«ii8if^tioei IblloiMt 
l[|f Wl israiiatio^ pbatoo3£i4i£«d ttm miXfliy i^Ti eosipotiMs laadinf to 
jtneToa®®<i tjnwsiaaa© action m^ !>ett®r pig^aentatioa (53)* ^t ia 
intoroatitig to report tlifit aftoif irm^ation of thiouracil and 
dljetliyldit!ii©cat<ba^mt©| tte© iahibitiig capacity ia aot effoctod ; 
iftsplta of imskod eterie©® l«i tlieir Wi absofptioa spectra, 
1 
Coalbrmtio^i of T.myimt 
tTOsted uMi&T mv&fnX tmrnTlmntdl C5©'i«lltio.ia nhsw oi^ nc?!© ««^ d olmi^ 
h&i&f t/Blah saj!p:©sts thnt Irradiation in pmaoac© aad abse.^ © i s a 
lioniogonsous ©vent. It la intaroating to note thnt i l lative -aobilitr of 
•th© o!is.','S© i s ificreasod aftor irradiation in proaene© aad ab3©.ic© of 
psoraiaaf indicatii^B of a liicroase in ito mt nagative olmr^« fh® 
braakaga of eartain disuXfida bvidgas iiast axpaotad after irradiatioA 
1(9) s«3r contrlbuto to ad'fltlonaX nogatitre diarga on the protain !3alecula« 
; It too also be©!i oboun in our l i^ratoiy ttmt tb© aiiCtftgrdiTl contantt 
jof tyraainaaa ara liureaaad aftor axpoaur© to tl? li^sAi (136). 
Tfm paasibla coiforrmtlonal cboniia in tsrrssinaae aiolacuXo indoaad 
W ^ irradiation in praaoneo and ebaam o^ of paoTisiXenf vaa studied br 
tWft^Ui saaeoj^ibiXitr of the onayw* Ineraaoa in prateolyaia baa boan 
mood in fooording eonl^rtaational cban^ea in i>mt«ina (?f9), Tbo incraaaa 
in pftatiolraia dna to aeaiia papiida bonda oxfioaurai ean bo uaod aa a i 
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erit«ria of tifili6l«liiii of aoleciatt. In our 8tuii«s a 12 per eent ifier@a# 
in pfiot«ol7«l8 after irmdiation of tyxtisliiaso taaisr be ftoeribed to 
eonforaatlortal eMfifiie in t!io 0nzy;»i» Xaterostinglyi irradilatiofi la 
prasefiee of psoralon dots not brt^ ng laare im>t«oiy«io vhieti further 
efcrengtSsoJJ tis® protscttw effect on tyatjstua*?® ^ psorslsa fifeia 
irradiation. !?hQ enhanced blnaing ^tween r^ isoralen nnd t^rraslnaee 
after Iw^aiatlon (9S psoralen mol&Qvl^/'^lo of ansytjs©) rm^s tbe 
; seeUe tMsptMe bonde vhl^h lufcurrt b^com Infteee^slble to tvypnlti attaek* j 
I specific imtiboa^ and. ant;lf0?ii lit@reMStlo.is have been mmi^remj • 
i tiS©d to diffes«oiitlato tM tm i»ot®iii rwleetiles i?ltli respect feo tbe | 
' aiitigo-iln detorsilnaiits which are mipaosed to b© ImrolVBd In the Msidine < 
' o^ a'lticea to a-ntlbody* 2a ease of ©rtayaes i t has bcren ^so tried 
t?t«tliGr or Slot tto ncti'^ o sit© arid antigsfiie ®it© are" elQilar. It sfiotiid 
Ije !ssritioned ttmt i f both tho sites &m similar any ofenije in locaat 
confbrfmtioa nil l dlsdnlsh tli© biological as t?eii as antigenic 
aetivitlee of tbe protoin tsletsiae, Oarprisingly, our remats on 
isnaunologlcai f tiaractorlsatioa of unirradiated tyBsai'iaji® and irra^Aated • 
in Tjreaemse mid absence of psornlea abow a aigiificant deetruction in 
antifenie deterisinants %thicti rp^tilte in tbe loss of iKainologieal 
aetivil^* ikmmWf about 30 iter eenl biological aet i id^ reeiained after' 
irradiatien under eiiailar conditions indicating that «etiYe site la 
diffsi^nt tttm the antieenlx! site in mmtm stoleeule* 
Fyiaa theee studies i t could be ooneluded that psoralen in 
presence and absenee of W light interacts vith tyibsinasst hovever in 
I lirssenet of VF9 light the extent of bindine of psoralett i s increased. 
I tjrsiesifUMe « psevalen couples i s stabilised br hgrdmphobic and electee-
I static interaetl#iii| amaatie aoino acid residoes and iaidasole gxiiup of 
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PmrskXim m9m to lidaee tbo biological aetivitsr of onssrmo in 
the natiio stiito of tho pyotein iDol^til®| irxu^iaf^io^ of triofiitmso 
ia presence of pn^r&lQn sliowsa e©*t9l<i«sjmbi© d©es^ aj3e la biological 
' n .^tivit^ Tt l3oii«mi3r« i t pK-ts^rms tte lativ© confoTsiation of on&ym f«o» 
' QV light. Promw%tixin ©ffeet of psoralta i« al«o suijpojpfeod fitia t!» 
, pressat imrostigatioii vber© potent dsnaiturant, u:^at di8trtt|)ts t!50 
- co^ f^orsafeioii of ti^ fooinas© to a lesser ©stent in ts« praacsac© of 
I Einotlc stuaiso aro stm^i^ly M ipyoMt of tlie fact tliat aaal 
I activity of tfroQimm rosiiiBs at t w aiffforont sitoo ia t!» rjxoUia 
1 taolGC^o, It ts:^ also 'bo 0i^c!\ilatod %hzt. tlao eitea are not vojy far 
iiomats of inhibitioii of tytosiimso W pbotoo3cl^ la@A iriliibitort 
' at ii®Il as ?iativ© inMbitors liaicatsf! closrly ttoat Wf irradiation ^©s 
?iot prevoatfl th© if^bition* Soise of t l^ basie atadlQs on tbe offoot 
of m irmaiatioa on tho coafoi^^tion ma integrity of tbe onssya© 
<9E»xao^aia iMgsost that W ix^adiiation ^mam i® a boaosonftous proeasi, 
in both praoonee and «b«6tica of psornlon* Fartl^r, tbo oonfonaational 
paraawtora aMamirod in tarms of thG> aoeaptibility of tyrsainase tovards 
tfyptin atfongly suggatt that paors^ a^n eartainly baa a pbotopiotectiva 
affe«t« 
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